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LETTER 


FROM 


THE    SECRETARY    OF   THE   TREASURY, 


GOMMUKICATINO 


TAc  report  of  the  Svpcrintendent  of  the  Coast  Survey ,  shotving  the  progress  of 
thai  ¥>07'k  during  the  year  ending  November,  1851. 


Treasury  Department, 

December  6,  1851. 

Sir:  I  have  the  honor  lo  submit,  for  the  information  of  the  Senate, 
the  accompanying  report,  made  to  the  department  by  Professor  A.  D. 
Bache,  Superintendent  of  the  Coast  Survey,  showing  the  progress  of  sjiid 
work  during  the  year  ending  November,  1851.  All  of  which  is  respect- 
fully submitted. 

THO.  CORWIN, 

Secretary  of  the  Treasury. 
Hon.  W.  R.  King, 

President  of  the  Senate. 


REPORT  OP  THE  SUPERINTENDENT  OP  THE  COAST  SURVEV. 

Coast  Survey  Station, 
Cape  Small  Point,  Maine,  November  5,  1851, 

Sir:  I  have  the  honor  to  submit  the  annual  report,  required  by  the 
regulations,  of  the  progress  of  the  survey  of  the  coast  of  the  United 
States,  for  the  information  of  the  department  and  of  the  President  and 
Congress, 

The  appropriation  asked  for  the  last  fiscal  year  provided  for  work 
on  portions  of  the  whole  extended  coast  of  the  Atlantic,  Gulf  of  Mex- 
ico, and  Pacific,  in  the  proportions  deemed  necessary  for  the  wants  of 
commerce  and  navigation,  or  desirable  from  the  different  stages  of  pro- 
giess  at  the  several  points,  or  economical  in  reference  to  the  distribu- 
tion of  the  parties  according  to  the  best  working  seasons. 

The  plan  which  has  for  some  years  been  pursued,  with  the  approval 
of  the  executive  and  legislative  authorities,  has  been  steadily  adhered 
tOk     The  coast  of  the  Atlantic  and  Gulf  of  Mexico,  extending  over 
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nearly  nineteen  and  a  half  degrees  of  latitude  and  thirty  and  a  half  of 
longitude,  is  divided  into  nine  sections  of  nearly  equal  extent  of  shore 
line,  following  the  minute  indentations  of  the  coast;  and  the  survey  i» 
begun  in  each,  and  advanced  each  year,  as  far  as  the  means  appropri- 
ated permit.  A  base  line  measured  in  each  section,  and  observa- 
tions made  for  latitude  and  azimuth  at  appropriate  points,  furnish  data 
for  the  preliminary  maps  and  charts  of  the  sections,  without  waiting  for 
the  completion  of  the  whole  work ;  while  the  system  provides  for  the 
joining  of  I  he  parts  and  the  verifications,  which  are  necessary  in  all  ex- 
tended surveys,  and  without  which  the  accuracy  desirable  and  attain- 
able would  by  no  means  be  reached.  To  derive  matured  fruit  from  such 
a  plan,  it  must  be  steadily  prosecuted  to  its  completion.  It  is  most 
advantageous  for  reasons  which  I  have,  in  former  reports,  dwelt  upon 
in  detail.  It  avoids  exclusive  attention  to  one  part  of  the  coast  and 
neglect  of  the  rest,  permitting  a  ready  adaptation  to  general  or  local 
wants.  Il  accommodates  itself  to  the  facilities  or  difficulties  presented 
by  the  different  natural  features  of  the  coast,  by  which  the  rate  of  pro- 
gress of  the  wliole  work  in  different  places,  or  of  different  operations  in 
the  same  region,  varies.  It  facilitates  the  division  of  labor,  which  is  an 
important  element  of  progress  and  of  economy;  and  permits  the  exe- 
cution of  each  operation  at  the  best  season  or  period,  which  is  equally 
important.  It  is  not  less  flexible  in  lending  itself  to  the  scientific,  th;in 
the  practical  and  economical  requirements  of  different  cases. 

What  it  is  capable  of  doing  when  steadily  followed  out,  is  illustrated 
by  sections  three  and  four,  in  which,  while  the  necessary  data  for  maps, 
charts,  and  sketches  have  been  furnished  from  year  to  year,  the  tri- 
angulations  have  been  advancing— one  from  Kent  Island  base,  south- 
ward, in  Maryland  and  Virginia;  the  other  from  the  Bodie's  Island 
base,  Noiih  Carolina — until  they  are  now  within  less  than  fifty  miles  of 
each  other.  Two  seasons  will  enable  us  to  join  them,  and  then  the 
results  will  verify  each  other. 

Similar  plans  are  in  progress  for  each  of  the  sections,  requiring  only 
careful  adjustment  to  the  features  of  the  coast  to  insure,  finally,  all  the 
perfection  of  a  geodetic  survey.  The  continuance  of  the  fostering  care 
of  the  Executive  and  Congress  in  the  uninterrupted  execution  of  these 
plans,  will  bring  them  certainly  to  maturity.  The  timp  of  completion 
will  depend  upon  the  means  which  a  judicious  economy  may  consider 
available  to  this  portion  of  the  public  service.  Every  increase  of  the 
appropriation,  np  to  the  point  when  the  work  would  become  unwieldy, 
and  unity  of  design  and  execution  would  be  sacrificed  to  rapidity,  is 
attended  with  not  only  a  corresponding  decrease  in  time,  but  with  more 
than  a  proportionate  decrease.  I  have  considered  it  a  duty,  while  ad- 
hering generally  to  the  limits  which  Congress  has  determined  at  a  par- 
ticular time  to  appropriate,  to  represent  to  the  Treasury  Department 
the  cases  in  which  an  increase  is  demanded  for  the  successful  progress 
of  different  parts  of  the  survej'. 

The  plan  for  prosecuting  the  survey  of  the  western  coast,  so  as  to 
meet  the  wants  of  a  commerce  increasing  with  a  rapidity  which  has  no 
precedent,  and  the  peculiar  condition  of  the  country  in  other  respects, 
was  presented  in  my  last  report,  and  is  briefly  repeated  in  this.  It  will 
require,  for  a  few  years,  the  application  of  larger  means  than  will  after- 
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wards  be  needed.  Until  we  can  place  that  coast  at  least  on  a  footing 
in  respect  to  surveys  with  that  which  resulted  from  efforts  in  colonial 
tiaies,  in  respect  to  the  Atlantic  coast,  I  am  convinced  that  duty  requires 
.  me  to  urge  the  supply  of  more  than  ordinary  means  to  meet  an  extra- 
ordinary case.  On  what  coast  before  has  commerce  been  developed, 
from  the  outset,  by  the  aid  of  steam  ? — altering  all  the  usual  relations 
of  time,  drauQ[ht,  and  course,  and  I  may  add,  of  value  from  a  single 
loss.  When  has  it  before  occurred  that  a  locality,  marked  on  charts 
four  years  since  as  a  mere  trading  establishment-  for  skins,  should  have 
grown  into  a  city,  the  fourth — ^in  such  a  country  as  the  United  States — 
in  the  amount  of  revenue  collected  for  the  general  treasuiy?  We  have 
assuredly  not  yet  come  up  to  the  requirements  of  such  a  commerce. 

I  have  before  remarked  that  the  plan  of  the  survey  furnished  data 
for  immediate  use.     In  fact,  between  one-fourth  and  one-third  of  the 
annual  appropriation  is  devoted  to  what  is  classed  as  office  work,  con- 
sisting in  computation,  reduction,  drawing,  engraving,  electrotyping, 
printing,  and  publishing.     Usually,  the  publication  of  the  results  of  a 
work  is  estimated  for  separately;  but  here  it  goes  to  swell  the  total 
amount.     It  is  advantageous  not  to  separate  the  two  sets  of  estimates, 
as  it  permits  the  adaptation  of  the  field  and  water  work  and  of  the 
publication  to  each  other  in  due  relation,  notwithstanding  the  varying 
circumstances  which  cannot.be  anticipated,  and  which  are  sometimes 
beyond  conti'ol,  in  changing  the  amount  of  one  or  the  other.     When  a 
work,  from  its  magnitude,  necessarily  occupies  a  number  of  years,  to 
postpone  the  publication  of  its  results  until  its  completion  is  to  deprive 
.  the  public  of  all  advantage  from  it  until  the  highest  is  attainable.     We 
have  proceeded  upon  the  opposite  plan — that  of  endeavoring  to  give 
results  a3  fast  as  they  can  be  obtainea.     Not  to  give  those  as  final  which 
are  really  only  approximate,  but  stating  the  degree  of  approximation; 
to  give  ihem  in  such  a  shape  as  will  make  them  immediately  useful, 
increasing  the  refinements  in  the  form  in  which  they  are  presented  as 
*  the  increased  accuracy  of  the  determinations  permits.     The  sketches 
intended  to  give  information  to  nautical  men  and  others,  which  accom- 
panied my  report  in  1849,  were  fifteen  in  number,  while  in  the  present 
report  they  are  thirty-three ;  and  eight  notices  to  mariners,  some  of  them 
very  extended,  have  been  published  in  the  course  of  the  year.     This 
not  only  diffuses  the  information  derived  from  the  survey  while  it  :8 
fresh,  but  it  reacts  powerfully  on  the  work  itself,  giving  a  strong  but 
healthful  stimulus  to  those  who  are  engaged  in  it  by  enabling  them  ct 
once  to  realize  a  portion  of  the  credit  of  their  labors.     It  improves  the 
details,  too,  by  presenting  them  in  such  a  shape  that  their  merits  or 
defects  can  be  fairly  weighed.    It  fixes  responsibility,  and  gives  imme- 
diate credit  for  well-executed  work.     I  would  even  go  further  than  this, 
by  publishing  the  data  derived  from  observation,  and,  when  they  admit 
of  it,  the  observations  themselves.     I  am  satisfied  that  the  additional 
expenditure  which  would  thus  be  required  would  repay  itself  many 
times  in  the  efficiency  of  the  work,  the  security  from  loss,  the  diffiision 
of  information  as  to  methods  and  results  of  observation,  and  in  the 
great  facility  for  such  publication  while  the  persons  by  whom  the  obser- 
vations are  made  are  still  actually  occupied  in  the  same  work,  and  all 
the  minute  psurticulars  are  fresh  in  their  minds.     This  plan  is  much  to 
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be  preferred  to  that  of  deferring  the  publicatioD  until  the  close  of  the 
survey. 

With  the  present  report  will  be  presented  a  list  of  geographical  posi- 
tions, 3,240  in  number,  derived  from  the  preliminary  calculations  oi*  the 
work.  The  degree  of  accuracy  which  has  been  reached  in  the  differ- 
ent sections  will  be  explained  when  considering  the  details.  It  will  be 
found  that  improved  methods  of  determining  the  latitudes  by  observa- 
tion have  been  employed ;  that  the  various  methods  which  astronomy 
and  geodesy  furnish  for  determining  longitudes  have  been  applied ;  and 
that,  in  addition  to  the  usual  ones,  we  have  introduced  for  the  first  time, 
as  part  of  a  geodetic  work,  the  determination  of  difference  of  longitude 
by  the  telegraph.  This  list  will  receive  revision  from  time  to  time ;  but  • 
its  publication  now  will  afford  very  useful  data  to  geographers,  survey- 
ors, and  even  to  astronomers.  It  will  be  followed  by  others  relating  to 
magnetism  and  the  tides.  This  is  a  new  feature  in  the  annual  report,  and, 
with  the  extension  of  the  number  of  sketches,  will  add  materially  ta  the 
interest  which  it  would  have  as  a  report  of  progress. 

For  the  development  of  the  plans  of  office  work  as  facilities  have 
been  afforded  by  the  additional  appropriations,  the  urging  to  completion 
this  Ust  of  geographical  positions,  and  the  increased  rapidity  of  publi- 
cation, the  coast  survey  is  indebted  mainly  to  the  zeal  and  industry, 
guided  by  knowledge  and  intelligence,  of  Brevet  Major  1. 1.  Stevens,  of 
the  corps  of  engineers,  in  acknowledging  which,  in  connexion  with  the 
remarks  on  the  speedy  publication  of  the  results  of  the  survey,  I  feel 
that  I  am  doing  simply  an  act  of  justice. 

The  organization  under  which  the  survey  is  conducted  has  been  so 
lepeatedl)'  explained  and  approved,  that  it  needs  merely  a  passing  notice* 
In  1843,  a  board  was  convened,  under  authority  and  by  direction  of  Con- 
gress, embodying  in  its  constitution  all  the  experience  which  could  be 
furnished  bv  the  history  of  the  survey,  by  consisting  of  civilians  and 
officers  of  tne  navy  who  had  served  in  it,  and  officers  of  the  army  who 
had  ser\'ed  in  it,  or  were  professionally  conversant  with  its  details. 
This  board  provided  for  the  continuation  of  the  organization  which 
both  reasoning  and  experience  found  to  be  the  most  effective,  combining 
the  scientific  and  practical  acquirements  of  civilians,  officers  of  the 
army,  and  officers  of  the  navy,  in  the  work.  The  survey  was  recog- 
nised as  primarily  for  the  benefit  of  commerce,  but  having  important 
connexions  with  defence; — providing  for  a  permanent  nucleus  of  civil- 
ians, and  for  the  detail  of  officers  of  the  army  and  naN'y,  necessarily 
varying  from  time  to  time  in  numbers  and  persons  as  the  exigencies  of 
the  military  or  naval  service  prevailed  over  the  wants  of  the  survey ; — 
recognising  on  the  one  hand  that  this  branch  of  appUed  science  was  a 
profession  requiring  long  and  careful  study,  and  on  the  other  that  the 
practical  skill  of  the  naval  officer,  or  the  West  Point  education  of  the 
army  officer,  might  most  usefully  contribute  to  the  progress  of  the  sur- 
vey; — not  excluding  the  man  of  science  from  one  of  the  highest  works 
of  applied  science  which  his  country  has  engaged  in,  nor  the  army  or 
navy  officer  from  an  appropriate  sphere  of  usefulness; — not  exposing 
the  work  to  the  contingencies  of  being  arrested  by  even  an  alarm  of 
war,  nor  of  excluding  the  officer  of  the  army  or  na\"y  from  a  position 
in  it  M'hile  his  services  could  be  spared  from  other  duty; — ^not  organ- 
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izing  a  permanent  corps  to  execute  a  temporary  work,  nor  yet  making 
the  survey  ^  mere  school  by  which  all  its  operations  would  bear  upon 
them  the  stamp  of  the  beginner ;— combining,  as  is  appropriate  to  our 
institutions  and  our  time,  the  knowledge  and  experience,  wherever  to 
be  found,  necessary  to  render  its  execution  creditable  to  the  character 
of  the  country.  Such'an  organization  could  not  exist  under  either  the 
Navy  or  War  Department,  and,  as  most  appropriate  to  a  work  of  com- 
merce, was  placed  under  the  direction  of  the  Treasury  Department. 

Circumstances  have  forced  the  closest  scrutiny  of  the  organization, 
progress,  results,  economy — ^in  short,  of  every  particular  relating  to  the 
coast  survey ;  and  it  must  be  gratifying  to  the  Executive  and  legislature, 
who  have  done  so  much  for  its  advancement,  to  find  the  uniform  ap- 

Eroval  from  the  highest  authorities,  both  scientific  and  practical,  at 
ome  and  abroad,  which  this  scrutiny  has  developed.  In  this  result  is 
to  be  found  the  best  guaranty,  that,  if  this  fostering  care  is  continued, 
the  survey  of  the  coast  will  be  properly  completed  in  a  reasonable 
time,  and  with  a  reasonable  outlay  of  means.  Within  the  year,  the 
Geographical  Societies  of  London,  Paris,  and  Berlin,  have  •given  the 
most  unequivocal  evidence  of  their  interest  in,  and  approval  of,  the 
character  of  the  coast  survey. 

In  former  reports  I  have  compared  the  results  of  the  survey  on  differ- 
ent scales  of  appropriation  with  each  other.  At  first,  on  presenting  the 
plan  for  its  enlargement,  it  was  difficult  to  convince  those  upon  who|2i 
the  increase  depended  that  economy  would  be  produced.  Each  step 
rendered  this  less  difficult  by  furnishing  positive  data  in  figures.  The 
present  scale  presents  for  the  Atlantic  coast  a  result  of  three  and  a 
half  tp  one,  with  an  expenditure  of  less  than  two  to  one*  (See  report 
of  1850.)  So,  also,  it  turns  out  that  the  opei*ations  which  conduce  to  the 
essential  scientific  accuracy  of  the  work  are  not  those  which  tell  most 
in  the  sum  total  of  the  expenditures;  and  that  while,  without  those,  the 
character  of  the  work  on  land  would  be  unworthy  of  the  country,  aqd 
the  hydrography  mere  reconnaissance,  they  do  not  double  the  cost  of 
the  land  parties.  I  have  gone  into  these  computations  in  the  report  of 
1848,  ana  have  shown  that  the  cost  of  measurement  of  base  lines,  the 
astronomical  work,  and  the  triangulation,  was  less  than  the  cost  of  the 
topography  which  was  essential  to  the  delineation  of  the  coast;  while, 
in  reference  to  the  accuracy  of  the  work,  their  importance  cannot  be 
over-estimated.  An  examination  of  the  geodetic  method,  as  compared 
with  the  mode  in  use  in  the  Land  Office  of  the  United  States,  showed 
an  aggregate  cost  per  lineal  mile  for  all  operations,  without  the  cost  of 
drawing,  less  than  the  maximum  allowed  for  the  land  surveys;  and 
with  the  finished  drawings,  a  cost  but  little  exceeding  it — ($11  25  per 
lineal  mile.  See  report  of  1848.)  As  compared  with  the  cost  of  for- 
eign surveys,  the  Secretary  of  the  Treaisury  has  shown  (see  repor, 
Senate  Doc.,  Ex.  No.  26,  1849)  that  this  work  has  largely  the  advan- 
tage in  point  of  economy — an  advantage  which  I  apprehend  woucjl 
have  been  lost  to  it,  if,  as  in  some  of  the  organizations  abroad,  a  per- 
manent corps,  deriving  its  emolument  from  other  service,  and  onbr 
incidentally  employed  in  this,  had  been  organized  to  execute  it ;  or  if 
intrusted  to  a  body  composed  entirely  of  changing  elements,  not  devoted 
professionally  to  scientific  pursuits. 
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The  lowest  estimate  which  I  can  make  of  the  progress  of  the  work 
on  the  coast  of  the  Atlantic  and  Gulf  of  Mexico,  is,  that  at  the  com- 
mencement of  this  fiscal  year  more  than  three-eighths  had  been  com- 
pleted. This  estimate  is  made  from  a  careful  examination  of  the  pro- 
gress in  the  different  sections.  The  shore-line,to  be  surveyed  has  been 
estimated  from  the  best  data  which  could  be  obtained ;  and  it  is  easy 
in  every  section,  except  those  where  the  work  has  been  introduced 
very  recently,  to  estimate  with  considerable  accuracy  its  rate  of 
advance.  A  general  reconnaissance  has  been  begun  which  will  much 
facilitate  this  calculation,  and  enable  us  to  introduce  the  elements  of 
facility  or  difficulty  of  survey  into  the  estimates  for  the  time  of  com- 
pletion of  the  different  sections.  The  greater  expenditure  necessary 
for  the  maintenance  of  each  party  in  the  southern  sections  must  enter 
also  into  such  an  estimate,  if  the  total  amount  to  be  expended  is  con- 
sidered as  final.  In  some  portions  of  the  operations,  as  for  example 
the  topography,  the  smaller  number  of  details  necessary  in  the  southern 
sections  diminishes  the  time  required  for  the  survey  of  a  given  extent  of 
shore-line,  or  a  given  area;  but  the  expenditure  in  the  whole  is  con- 
siderably greater  than  in  the  others.  The  present  rate  of  annual  pro- 
gress is  certainly  between  four  and  six  per  cent,  of  the  remaining  slK>re- 
iine. 

The  time  when  the  work  is  to  be  completed,  I  am  aware,  is  of  less 
consequence  than  the  manner  in  which  it  is  done.  If  executed  by  any 
but  the  best  methods,  it  will  undoubtedly  be  done  over  at  some  future 
day.  We  have  not  yet  found  a  portion  of  the  coast  to  which  the 
geodetic  method  is  inapplicable.  There  may  be  such,  and  then  we 
shall  not  be  without  resource,  but  at  present  we  are  not  compelled  at 
any  point  to  abandon  the  most  exact  methods.  The  mountains  of 
Maine,  New  Hampshire,  and  Massachusetts,  and  the  hills  from  Maine 
to  Maryland,  afford  every  facility  for  triangulation ;  the  wide  expanse 
of  Chesapeake  bay  in  Maryland  and  Virginia,  and  of  Albemarle  and 
Pamplico  sounds  in  North  Carolina;  the  sea-islands  and  passages  of 
South  Carolina  and  Georgia;  the  keys  and  main  of  Florida,  Mobile 
bay,  and  the  islands  off*  the  coast  of  Alabama,  Mississippi  and  Louisi- 
ana; the  bays  and  prairies  of  Texas;  the  bare  hills  of  California;  the 
hills  and  sounds  of  Oregon, — ^are  all  characteristic  features  of  the  several 
parts  of  the  coast,  requiring  only  to  be  recalled  to  the  mind  to  itidicate 
the  easy  application  of  the  geodetic  method  to  a  survey  of  the  coast. 
The  points  being  well  determined  and  marked  on  the  land,  and  the 
shore-line  traced,  the  hydrography  is  readily  executed  with  the  requisite 
nicety. 

Every  part  of  these  operations  must  go  on  according  to  a  system, 
Or  the  result  fails  in  completeness,  or  in  economy.  This  is  secured  by 
a  general  plan  of  operations,  the  details  of  which  are  submitted  by  the 
Superintendent  to  the  Treasury  Department,  annually;  and  which, 
when  approved,  are  executed  accordmg  to  instructions  given  as  to  the 
Scientific  details  by  the  Superintendent.  The  modes  employed  are 
thus  as  uniform  as  can  be  obtained  fi^om  the  operations  of  different 
individuals.  The  plan  of  distribution  given  in  Appendix  No.  1,  is 
io  execution  of  the  "Directions"  thus  approved  by  the  Secretary  of 
the  Treasuiy  in  March,  1850,  and  1851.    At  the  close  of  each  season. 
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the  assistants  report  the  results  of  their  work,  which  are  embodied  in 
the  notices  of  the  several  operations  in  the  annual  report  of  the  Super- 
intendent. 

The  resolution  of  Congress,  under  which  the  plan  of  organization  of 
1842  was  drawn  up,  required  that  as  many  officers  of  the  army  and 
navy  as  practicable  should  be  employed :  the  army  officers  on  the  land 
part,  ana  the  navy  officers  on  the  water  part,  of  the  work.  The  num- 
Der  of  army  officers  was  gradually  increased  from  1844  to  1848,  when 
it  had  reached  fourteen,  namely,  five  staff  and  nine  line  officers.  These 
were  necessarily  removed,  with  but  few  exceptions,  on  the  breaking 
out  of  the  Mexican  war;  and  but  for  the  connexion  of  civilians  witn 
the  survey,  trained  to  its  operations,  the  land  work  would  have  ceased* 
Informal  notice  was  given  at  one  time  that  there  might  be  a  necessity 
for  withdrawing  also  the  officers  of  the  navy ;  but,  as  the  war  was  not 
a  maritime  one,  we  did  not  suffer  that  loss.  Soon  after  the  war  closed, 
application  was  made  for  the  detail,  again,  of  officers  of  the  army, 
which  was  met  by  a  request  that  formal  action  might  be  postponed 
until  the  regiments  were  at  the  posts  assigned  them.  This  was  in 
1848.  In  1849  the  application  was  again  made  and  declined,  and 
in  1850  was  renewed;  and  from  time  to  time  officers  have  been  de- 
tailed until  the  number  now  attached  to  the  survey  is  eleven — ^namely, 
four  from  the  engineers  and.  topographical  engineers,  and  seven  from 
the  line;  and  two  applications  remain  not  finally  disposed  of.  The 
names  and  rank  of  these  officers,  and  dates  of  their  detail,  are  given  in 
the  Appendix  No.  2.  Their  services  have  already  told  in  the  execution 
of  the  operations  of  the  past  season,  and  will  be  of  still  further  value 
in  those  of  the  next,  as  they  all  obtain  the  necessary  experience  in  the 
practical  operations  of  the  survey  now  possessed  by  some. 

The  number  of  hydrographic  parties  has  been  increased  Jisder  the 
injunction  of  the  law,  as  their  services  could  be  rendered  avaJBle.  It 
now  consists  of  ten  parties,  of  which  four  are  occupied  in  sections  where 
the  seven  months  which  include  the  summer  are  most  profitable  for 
work  afloat;  one  where  the  work  is  done  in  the  autumn  and  spring; 
four  where  the  seven  months  including  the  winter  constitute  the  best 
working  season ;  and  one  is  employed  during  the  greater  part  of  the 
year.  This  past  summer,  two  of  the  parties  have  been  transferred 
from  southern  sections,  at  the  termination  of  their  working  season,  to 
do  duty  for  a  time  in  a  more  northern  one.  The  average  number  of 
officers  in  each  party  during  the  season,  afloat,  is  five.  On  closing  their 
work  afloat,  three  of  each  party  are  allowed  by  the  Navy  Department 
to  repair  to  the  office  for  reducing  their  hydrography;  which,  from  its 
nature,  cannot  be  so  well  done  in  any  other  way  as  under  the  imme- 
diate inspection  of  those  who  have  executed  it.  During  a  brief  period 
in  the  spring  or  summer,  and  during  the  autumn,  the  seasons  of  active 
employment  overlap;  but  the  interval  is  not  considerable  between  the 
closing  of  operations  in  one  set  of  sections  and  the  beginning  of  those 
in  the  others.  The  whole  number  of  navy  officers  on  coast  survey 
duty  viz,f> fifty-ivDo  on  the  1st  of  March,  1851 ;  and  on  the  1st  of  Sep- 
tember, 1851,  was  sixtV'six.  There  are  on  duty  afloat,  now,  when  the 
parties  are  full,  fifty-five  officers,  and  on  office  duty  eleven.  The 
names  of  the  officers  detailed  are  given  in  Appendix  No.  3  and  No.  3 
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615.  The  Coast  Survey  provides  the  vessels  for  these  parties,  keeps 
them  in  repair,  fits  them  out,  and  provides  for  current  sur%'eying  ex- 
penses from  the  appropriation.  When  steam  is  used,  the  coal,  wood, 
oil,  &c.,  are  provided  by  the  coast  survey.  The  engineers  attached  to 
the  steamers  are  from  the  navy,  and  the  names  of  those  now  on  service 
in  the  Coast  Survey  are  given  in  Appendix  No.  4  and  No.  4  bis.  The 
transportation  of  officers  is  paid  by  the  survey,  and  during  the  past 
year  has  fallen  heavily  upon  it:  officers  being  directed  to  report  by 
letter,  and  not,  as  heretofore,  in  person,  to  the  Secretary  of  the  Treasury, 
so  that  their  transportation  in  joining  has  been  paid  from  the  appropri- 
ation for  the  survey,  and  not  from  the  naval  appropriation.  Draughts- 
men are  provided,  while  the  parties  are  in  the  office,  from  the  coast 
survey  appropriation,  being  allowed  as  clerks  to  the  chiefs  of  parties 
only  when  afloat.  I  have  found  it  necessary  to  include  additional 
items  for  these  expenses  in  the  estimates  for  next  year.  Nearly  half 
the  officers  of  each  party  being  detached  firom  the  survey  as  the  parties 
take  up  their  office  work,  that  afloat  is  always  resumed  with  the  disad- 
vantage of  inexperience ;  which  makes  the  work  less  valuable  and 
more  costly,  and  sometimes-  prevents  the  execution,  by  the  chiefs  of 
parties,  of  as  much  as  they  would  desire  to  accompUsh. 

While  the  obligations  of  the  survey  to  the  officers  of  the  army  and 
navy  serving  on  it  are  fireely  and  fully  acknowledged,  it  should  not  be 
forgotten  that,  on  the  other  hand,  the  work  serves  as  a  school  of  prac- 
tice for  them,  and  thus  gives  while  it  receives. 

The  statistics  from  the  records  of  the  Coast  Survey  office,  furnished 
in  the  table  Appendix  No.  5,  show  the  large  amount  of  work  done,  and 
of  results  collected,  up  to  the  beginning  of  1851.  The  number  of 
original  topographical  maps  is  301,  consisting  of  483  sheets;  of  hydro- 
graphical  maps  735 ;  and  of  reduced  maps  and  charts  220.  The  ex- 
tent ofi^ore  line  already  surveyed  is  11,873  miles. 

A  i^of  the  discoveries  and  developments  made  on  different  parts 
of  the  coast  is  also  printed  in  the  Appendix,  (No.  6.)  As  a  summary  of 
these  was  ^en  in  my  report  of  last  year,  I  do  not  propose  at  this  time 
to  repeat  it,  but  merely  to  call  attention  to  the  new  results  obtained  this 
year,  viz :  those  upon  the  Nantucket  shoals,  as  shown  in  the  sketch  ac- 
companying this  report;  the  minute  survey  of  the  rocks  in  Hellgate 
and  in  Buttermilk  channel,  to  mark  the  changes  effected  by  blast- 
ing; the  thorough  examination  of  the  Cliincoteague  shoals,  near  the 
entrance  to  the  Chesapeake;  the  examination  of  the  Frying  Pan  shoals 
near  Cape  Fear,  and  of  Cape  Fear  entrance;  the  survey  of  the  har- 
bor of  refuge  of  North  Edisto,  South  Carolina;  of  Tybee  bar  and 
Savannah  harbor;  of  Key  West;  of  the  mouths  of  the  Mississippi; 
and  of  Humboldt  and  Tnnidad  bays,  in  California. 

The  importance  of  circulating  the  sketch  of  Nantucket  shoals  among 
our  navigators  is  very  great;  as,  notwithstanding  that  frequent  publica- 
tions have  been  made  in  regard  to  them,  vessels  still  incautiously 
approach  too  near  them.  Within  the  past  summer  one  of  our  national 
vessels  touched  upon  Davis's  New  South  shoal,  the  position  of  which 
was  published  in  1846.  The  extent  of  the  Chincoteague  shoals  and  of 
the  Frying  Pan  shoal  appear  to  have  been  very  erroneously  laid  down 
hitherto,  and  are  now  given,  as  well  as  the  depth  of  water  upon  them. 
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in  sketches  C  No.  3,  and  D  No.  8,  appended  to  this  report.  The  har- 
bor of  North  Edisto,  to  the  south  of  Charleston,  and  that  of  Bull's  bay, 
to  the  north,  furnish  safe  refuges  to  vessels  finding  themselves  to  lee- 
ward of  Charleston  entrance  in  bad  weather.  On  this  account  I  have 
republished,  with  the  present  report,  the  sketch  of  Bull's  bay  (E  No. 
6,i  to  accompany  that  of  North  Edisto,  (E  No.  7.)  The  comparison 
of  the  present  shore  line  and  channel  of  the  entrances  to  the  Missis- 
sippi through  the  Northeast  Pass,  and  the  Pass  a  I'Outre,  with  the  sur- 
vey made  in  1839,  is  highly  instructive,  and  will  be  noticed  more  in 
detail  in  tfie  hydrography  of  Section  VIII.  The  small  number  of  har- 
bors on  the  western  coast,  between  San  Francisco  and  Columbia  river 
entrance,  renders  the  contribution  of  the  surveys  qf  Trinity  bay  and 
Humboldt  harbor  of  the  greater  relative  importance.  The  charts  of 
the  western  coast  reconnaissance,  in  three  sheets,  were  engraved, 
printed  and  published  in  twenty  working  days  from  the  time  the  draw- 
ing was  received  at  the  office  of  the  Coast  Survey. 

As  the  hydrography  advances,  tidal  stations  at  important  points  are 
occupied,  and  continuous  observations  made.  Self-registering  tide 
gauges  are  constructing  at  the  office,  which  will  much  facilitate  the 
making  of  these  observations.  The  results  obtained  in  the  Gulf  of 
Mexico  from  the  discussion  of  the  tidal  observations  are  of  great  inter- 
est, leading  to  the  establishment  of  the  laws  by  which  the  phenomena 
are  regulated,  and  bringing  within  the  reach  of  computation  phenomena 
which  were  supposed  by  navigators  to  be  due  to  the  eflect  of  the  pre- 
vailing winds.  Provision  has  been  made  for  extending  these  obsei'va- 
tions  during  the  coming  season.  I  have  placed  in  the  Appendix  to  this 
report  (Nos.  7  and  8)  a  paper  read  by  me  before  the  American  Associ- 
ation for  the  Advancement  of  Science,  on  the  tides  at  Cat  island,  in  the 
Gulf  of  Mexico,  and  on  a  mode  of  representing  the  results  of  observa- 
tions of  tidal  currents;  (Sketches  H,  Nos.  2  to  6,  inclusive.)g^ 

The  observations  for  longitude,  by  astronomical  observa^Ws,  by  the 
transportation  of  chronometers,  and  by  telegraph,  hav^een  continued 
at  various  points;  and  notices  will  be  found  of  them,  iiAonnexion  with 
the  several  sections  of  the  coast  to  which  they  belong.  The  discrep- 
ancy, which  I  have  stated  in  previous  reports,  between  the  results  of 
longitude  bjf  moon  culminations  and  occuitations,'has  been  greatly  re- 
duced by  the  researches  of  Myers  F-  Longstreth,  of  Philadelphia;  and 
the  re-computation  of  our  results,  with  his  coefficients  of  the  lunar 
theory,  will  be  in  the  highest  degree  important.  We  expect,  in  this 
matter,  to  receive  important  aid  from  the  Nautical  Almanac  office,  un- 
der the  direction  of  Lieutenant  Charles  H.  Davis,  United  States  navy. 

An  account  of  a  second  chronometer  expedition  between  Liverpool 
and  Cambridge  is  given  in  Section  I.  At  Cambridge,  the  transits  are 
generally  reduced  by  what  has  been  called  by  Professor  Airy  the 
'•American  method,"  as  having  originated  and  been  brought  to  its  pres- 
ent advanced  state  in  this  country;  Mr.  Bond  using  an  electrical  clock 
and  "spring  governor,"  of  his  invention,  for  marking  the  time  at  Har- 
vard observatory.  It  is  gratifying  to  national  feeling  to  be  able  to  state 
that  the  clock  and  governor  made  for  the  Coast  Survey,  by  Professor 
Bond  and  his  sons,  has  received  one  of  the  five  honorary  medals 
awarded  by  the  commissioners  of  the  late  Industrial  exhibition. 
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Charleston  and  Savannah,  (see  Section  V,)  Cambridge  and  Bangor, 
(see  Section  I,)  have  been  connected  for  difference  of  longitude  by  tel- 
egraph, and  our  work  has  been  joined  in  the  same  way  with  that  of  the 
British  government  in  Nova  Scotia. 

Observations  for  declination  of  stars,  giving  irregular  results  for  lati- 
tude, w^ere  made  by  Professor  Mitchell,  of  Cincinnati,  with  the  new 
declination  apparatus  of  his  invention,  in  1849 ;  and  it  is  very  desiralile 
that  they  should  be  continued,  with  the  apparatus  as  improved.  This 
method  has  undergone  the  close  scrutiny,  and  has  received  the  ap- 
proval, of  the  American  Association  for  the  Advancement  of  Science. 
A  description  bj  Professor  Mitchell  is  given  in  the  Appendix,  No.  9. 

The  work  of  two  more  seasons  will  nearly,  or  quite,  complete  the 
determinations  necessary  for  the  appropriate  length  of  the  arc  of  the  me- 
ridian passing  down  the  Chesapeake,  over  the  space  where  the  meas- 
urement of  Mason  and  Dixon  was  supposed  by  some  to  have  indicated 
irregularities  in  the  figure  of  the  earth — ^while  by  others  the  measure- 
ment itself  was  rejected. 

The  telegraphic  connexion  between  New  Orleans  and  Washington 
for  longitude  will,  it  is  expected,  be  completed  next  year,  which  will 
give  the  measurement  of  a  portion  of  a  parallel  on  the  Gulf  of  Mexico, 
hereafter  to  be  materially  extended  by  the  ordinary  operations  of  the 
survey. 

The  examination  of  the  Florida  reef,  made  at  my  request,  last  win- 
ter, by  Professor  Agassiz,  has  developed,  as  was  anticipated,  the  sub- 
ject of  its  origin,  growth,  present  character,  and  probable  future  pro- 
gress, and  in  the  most  masterly  manner.  As  it  is  desirable  to  give  the 
results  entire,  in  full  detail,  with  drawings,  and  in  an  appropriate  form, 
I  have  suggested  that  it  be  made  a  separate  communication  by  the 
Treasuij^Department  to  Congress.  In  the  mean  time,  I  present  from 
it  a  de^^)tion  of  the  topography  of  the  keys  and  reef,  which  forms 
one  of  the  chanters,  with  extracts  firom  other  portions  of  the  report,  in 
the  Appendi^^No.  10.  The  scientific  details  are  so  admirably  inter- 
woven with  the  body  of  the  practical  conclusions,  that  it  has  been  found 
impossible  to  present  portions  of  the  report  without  injury  to  the  whole. 

One  hundred  and  fifty-eight  maps,  charts,  and  prelimmary  sketches, 
are  now  in  the  hands  of  the  draughtsmen  and  engravers,  or  have  been 
published;  a  list  of  which  is  placed  in  Appendix  No.  11,  showing  the 
number  published,  engraved,  and  in  progress.  Of  these,  the  following 
have  been  engraved  during  the  year  to  accompany  this  report,  besides 
nineteen  sketches  of  progress. 

I. — General  hydrographic  sketches^  ^v, 

1.  Nantucket  shoals. 

2.  Current  chart  of  Boston  harbor. 

3.  Progress  of  Sandy  Hook. 

4.  Middle  Ground,  entrance  to  Chesapeake. 

5.  Hatteras  shoals. 

6.  Hatteras  inlet. 

7.  Beaufort  harbor. 

8.  Frying-pan  shoals. 
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9.  Savannah  city. 

10.  Savannah  entrance. 

11.  Bull's  bay. 

1 2.  North  Edisto. 

13.  Florida  peninsula. 

14.  Cedar  keys. 

15.  Preliminary  chart  of  Key  West. 

16.  Horn  Island  pass. 

17.  Delta  of  Mississippi. 

18.  Pass  Christian. 

19.  Mobile  bay. 

20.  Five  diagrams  of  tides  at  Cat  island. 
2L.  Mare  Island  straits. 

22.  Trinidad  bay. 

23.  Humboldt  bay. 

24  to  26.  McArihur's  reconnaissance  chart,  3  sheets. 
27.  Mouth  of  the  Columbia. 

II. — Sketches/or  location  oflight-houscs^  Sfic. 

1.  Holmes's  Hole. 

2.  Beacon  ranges,  New  York. 

3.  Fishing  battery,  Chesapeake. 

4.  Mosquito  inlet. 
6.  Rebecca  shoal. 

6.  Aransas- pass. 

7.  Galveston  bay. 

8.  San  Diego. 

9.  Point  Conception. 

10.  Point  Pinos. 

11.  San  Francisco  entrance. 

12.  Humboldt  bay. 

13.  Cape  Hancock. 

Hydrographic  notices  have  been  published  by  authority  of  the  Treas- 
ury Department,  and  distributed  within  the  past  year,  in  relation  to  the 
following  localities  and  subjects,  important  to  the  navigating  interests  of 
the  countrv: 

1.  On  the  draught  of  vessels  which  can  enter  the  south  channel  of 
the  Columbia  river,  Oregon. 

2.  Sailing  directions  Tor  entering  the  Columbia  river  as  far  as  the 
harbor  of  Astoria. 

3.  Description  of  the  islands  and  rivers  between  the  harbor  of  Mon- 
terey and  mouth  of  Columbia  river. 

4.  Correction  in  the  position  of  the  Farallones  and  Point  Lobos,  en- 
trance lo  San  Francisco  bay. 

6.  Information  in  relation  to  North  Edisto  harbor  of  refuge,  South 
Carolina. 

6.  Information  in  relation  to  San  Diego,  Humboldt,  and  Trinidad 
harbors,  western  coast.  • 

7.  Extract  from  Lieutenant  Commanding  Alden's  letter,  in  relation  to 
Humboldt  harbor  and  Trinidad  bay. 
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8.  Report  of  the  latitude  and  longitude  of  Point  Conception. 

The  list  of  geographical  positions  appended  to  this  report  (Appen- 
dix No.  12)  contains  the  trigonometrical  points  of  the  coast  survey  de- 
termined up  to  July,  1850;  and  also  the  positions  of  a  number  of  per- 
manent objects  determined  by  means  of  the  plane  table.  The  list  is 
accompanied  by  sketches  showing  the  positions  of  the  points  referred 
to.  A  preface  explains  generally  the  divisions  of  the  coast  which  are 
referred  to ;  and,  in  a  popular  way,  the  mode  of  determining  the  dis- 
tances, latitudes,  longitudes,  and  azimuths,  which  the  table  contains, 
their  connexion  through  the  figure  of  the  earth,  and  their  variation  due 
to  irregularities  of  figure  and  density.  The  degree  of  approximation 
which  may  be  expected  from  the  results  of  the  computation,  according 
to  the  stage  of  progress  towards  the  final  conclusions,  is  pointed  out. 
The  arrangement  of  the  different  parts  of  the  table  is  also  fully  ex- 
plained. Great  care  will  be  required  in  the  revision  of  the  printing  of 
this  useful  list;  and  even  with  it,  errors  must  be  expected,  which, 
however,  a  subsequent  impression  will  in  a  considerable  degree  correct. 

The  act  of  3d  of  March,  1851,  required  an  important  class  of  duties 
of  the  Superintendent  of  the  Coast  Survey,  namely :  to  provide  for  the 
examination  of  the  sites  of  light-houses,  beacons,  buoys,  &c.,  for  which 
appropriations  were  made,  and  which,  in  the  opinion  of  the  Fifth  Audi- 
tor, required  examination. 

"  Sec.  2.  And  be  it  further  enacted^  That  if  such  person  as  the  Sec- 
retaiy  of  the  Treasury  shall  designate  shall  report,  in  any  of  the  cases 
herein  provided  for,  that  preliminary  survev-s  are  necessary  to  deter- 
mine the  site  of  a  proposed  Hght-house,  or  light-boat,  beacon  or  buoy, 
or  to  ascertain  more  fully  what  the  public  exigency  demands,  the  Sec- 
retary of  the  Treasury  shall  thereupon  direct  the  Superintendent  of  the 
sur\'ey  of  the  coast  of  the  United  States  to  perform  such  duty  on  the 
8ealx)ard0^nd  the  colonel  of  the  corps  of  topographical  engineers  to 
perform  such  duty  on  the  northwestern  lakes. 

"  Sec.  3.  And  be  it  further  enacted^  That  the  officer  so  directed  shjiU 
forthwith  enter  upon  the  discharge  of  the  duty;  and,  afier  fully  ascer- 
taining the  facts,  shall  report :  First,  whether  the  proposed  facility  to 
navigation  is  the  most  suitable  for  the  exigency  which  exists ;  and,  sec- 
ond, where  it  should  be  phiced  if  the  interests  of  commerce  demand  it; 
third,  if  the  thing  proposed  be  not  the  most  suitable,  whether  it  is  ex- 
pedient to  make  any  other  kind  of  improvement;  fourth,  whether  the 
proposed  light  has  any  connexion  with  other  lights,  and,  if  so,  whether 
it  cannot  be  so  located  as  to  subserve  both  the  general  and  the  local 
wants  of  trade  and  navigation;  and,  fifth,  whether  there  be  any,  and  if 
any,  what  other  facts  of  importance  touching  the  subject. 

'*  Sec.  4.  And  be  it  further  enacted^  That  all  such  reports  shall,  as 
speedily  as  may  be,  be  laid  before  the  Secretary  of  the  Treasury;  and 
if  such  as  to  authorize  the  work,  without  further  legislation,  he  shall 
forthwith  proceed  with  it,  otherwise  such  reports  shall  be  laid  before 
C«)ngress  at  the  next  ensuing  session ;  but,  in  all  cases  when  the  person 
designated  by  the  Secretary»of  the  Treasury,  under  the  second  section 
of  this  act,  does  not  report  such  preliminary  examination  as  expedient, 
the  provisions  of  this  act  shall,  without  delay,  be  carried  into  execu- 
tioQ." 
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The  Secretary  of  the  Treasury,  in  conformity  with  the  first  clause 
of  the  second  section  of  the  act  quoted  above,  called  upon  ihe  Fifth 
Auditor  to  report  the  cases  in  which  preliminary  surveys  were  neces- 
sary to  determine  the  sites  of  the  objects  provided  for  and  enumerated 
in  the  act.  He  reported  that,  w^ith  three  exceptions,  he  had  "no  know- 
ledge of  the  reasons  on  which  the  several  appropriations  were  made," 
and  that  "the  necessity  for  the  examination  was  apparent  from  the 
many  lights  on  the  coast  and  lakes,  and  the  fact  that  on  some  parts  of 
the  coast  the  lights  are  now  so  numerous  that  it  is  impossible  to  distin- 
guish one  from  another,  and  they  are  hence  becoming  a  nuisance."  (See 
Appendix  No.  14,  bis.)  ♦• 

In  pursuance  of  the  report  of  the  Fifth  Auditor,  the  Treasury  De- 
partment gave  me  instructions  on  the  29th  of  March  last,  (see  Appen- 
dix No.  13,)  to  proceed  with  the  examination  on  the  Atlantic  coast,  the 
Gulf  of  Mexico,  and  Pacific,  including  thirty-six  localities  from  Maine 
to  Texas,  and  on  the  western  coast  from  Humboldt  harbor,  California, 
to  the  mouth  of  the  Columbia  river,  Oregon. 

Instructions,  more  or  less  detailed,  were  issued  by  me,  as  early  as 
practicable,  to  the  assistants  of  the  coast  survey  operating  in  or  near 
these  localities,  directing  surveys,  reconnaissances,  or  examinations,  as 
the  cases  required.  Upon  these  reports  the  decision  required  by  the 
law  was  made,  and  all  the  facts  of  the  case  communicated  for  the  in- 
formation of  the  department.  These  valuable  reports  of  the  assistants, 
usually  accompanied  by  maps  or  sketches,  or  referring  to  the  published 
maps  of  the  coast  survey,  are  embodied  in  the  Appendix  to  the  present 
report,  under  the  heads  of  the  different  sections  of  the  coast.  The 
results  are  also  briefly  stated  in  the  same  connexion  in  the  body  of  the 
report. 

A  detailed  list  of  the  subjects  of  my  reports,  in  tabular  form,  is  pre- 
sented in  the  Appendix,  (No.  15,)  including  the  section  of  the  snrvey  in 
which  the  work  was  done;  the  name  of  the  State,  the  special  locality, 
the  name  of  the  object  appropriated  for,  the  officer  by  whom  the  ex- 
amination was  made,  the  date  and  nature  of  my  reports.  The  table 
also  contains  the  results  of  examination  for  sites  of  light-houses,  &c., 
required  under  the  act  of  Congress  of  the  previous  year,  viz:  those  at 
Fort  Point  in  the  bay  of  San  Francisco,  at  Point  Conception,  Point 
Pinos,  near  Monterey,  Point  Loma,  near  San  Diego,  California,  and 
Cape  Hancock  or  Disappointment,  mouth  of  Columbia  river. 

The  only  objects  remaining  not  reported  upon  aie  a  light-house  and 
fog-signal  at  Umqua,  in  Oregon,  and  two  on  the  coast  of  North  Caro- 
lina, the  sites  for  which  ai'e  under  examination,  and  upon  which  reports 
may  soon  be  expected. 

The  examinations  were  made  in  eleven  States,  viz:  Maine,  Massa- 
chusetts, Rhode  Island,  Connecticut,  New  York,  New  Jersey,  Maryland, 
Norlh  Carolina,  Florida,  Texas,  California,  and  in  Oregon  Territory. 
And  the  objects  reported  upon  are  as  follows :  light-houses,  eighteen ; 
harbor  or  "bug"  lights,  three;  beacons,  six;  light- boats,  three;  buoys, 
thirty-three;  spindles,  two;  fog-bell,  one;  fog- whistles,  four;  floatmg 
bell-beacon,  one.  The  special  localities  of  these  objects  are  given  at 
length  in  the  table,  (Appendix  No.  16,)  and  the  details  of  the  examina- 
tions are  treated  of  under  the  heads  of  the  different  sections  of  the 
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coast,  and  in  the  reports  of  the  hydrographic  assistants  of  the  coast 
survey,  which  are  given  in  the  Appendix.  The  information  embodied 
in  these  reports  has  been  obtained  through  the  facilities  furnished  by 
the  distribution  of  the  parties  of  the  coast  survey  in  all  the  sections  of 
the  coast,  at  a  merely  nominal  expense — ^less  indeed  than  one  thousand 
dollars — while  the  information  obtained  of  a  reliable  sort  from  the  assist- 
ants of  the  work,  will  effect  a  saving  of  many  thousands.  The  zealous 
and  efficient  assistant  in  charge  of  the  office  of  the  Coast  Survey  has 
caused  the  drawings  required  to  illustrate  the  reports  to  lie  promptly 
made  and  forwarded  to  the  department.  Nor  have  the  steps  taken  to 
procure  the  reports  interfered  in  any  case,  ijiat  I  am  aware  of,  seriously, 
with  the  duties  of  the  Superintendent  and  assistants,  being  rather  inci- 
dental than  foreign  to  ihe  other  duties  in  which  they  are  engaged. 

In  July  last  a  letter  was  addressed  to  me  by  the  secretary  of  the 
Light-house  Board,  created  by  act  of  Congress  of  March  last,  requesting 
inquiries  of  the  chiefs  of  hydrographic  parties  of  the  coast  survey  in 
regard  to  light-houses  and  accessones  on  the  coast.  I  addressed  a  cir- 
cular to  the  officers  thus  referred  to,  and  have  transmitted  their  replies 
to  the  board.  Several  of  their  replies  contain  recommendations  of  new 
light-houses,  beacons,  buoys,  &c.,  which  are  referred  to  in  their  annual 
reports.  I  have  embodied  them  with  other  recommendations  of  assist- 
ants in  the  survey,  and  have  given  extracts  relating  to  them  from  the 
reports.  (Appendix,  No.  16.)  They  embrace  objects  in  the  States  of 
Maine,  Massachusetts,  New  York,  North  Carolina,  South  Carolina, 
Florida,  Texas,  and  California.  *  (For  a  tabidar  list  of  these  objects  see 
Appendix,  No.  17.) 

The  object  of  my  annual  report  is  twofold — one,  to  give  an  account 
of  the  progress  of  the  survey ;  and  the  other,  to  furnish  information 
which  has  been  derived  from  it,  and  which  may  be  of  interest  to  com- 
merce and  navigation.  The  preliminary  statements  are  intended,  very 
briefly  and  in  a  general  way,  to  call  attention  to  the  most  prominent 
points  relating  to  either  of  these  objects;  to  give  a  condensed  statement 
of  the  progress  of  each  part  of  the  work,  an  outline  of  the  progress 
which  may  be  expected  during  the  ensuing  fiscal  year,  and  the  estimate 
of  its  cost.  Following  the  divisions  of  the  coast  into  sections  which 
has  been  adopted  in  the  work,  I  next  give  a  more  detailed  account  of 
the  several  operations,  stating  by  whom  they  have  been  executed,  and 
their  results,  derived  from  the  annual  reports  of  the  assistants  and 
others  employed,  and  prefacing  these  details  by  a  notice  of  portions  of 
the  work  m  each  section.  In  tliis  port  of  the  report  I  have  felt  at  liberty 
to  incorporate  such  statistics  as  are  useful  in  the  course  of  the  survey 
in  the  office  or  field.  Justice  to  the  arduous  labors  of  those  who  engage 
in  the  difficult  operations  of  the  work  requires  that  they  should  receive 
a  full  acknowleclgment  of  the  semce  rendered.  The  progress  of  the 
out-door  work  is  brought  up  to  the  first  of  October  in  all  cases,  and, 
when  it  is  practicable,  to  the  first  of  November;  that  of  the  office  work 
to  November. 

The  division  of  the  coast  into  sections  Is  as  follows: 

I.  Passnmaquoddy  bay  to  Point  Judith,  includii  g  the  coast  of  the 
States  of  Maine,  New  Hampshire,  Massachusetts,  and  Rhode  Island. 
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n«  From  Point  Judith  to  Cape  Henlopen,  including  the  coast  of  Con- 
necticut, New  York,  Pennsylvania,  and  part  of  Delaware. 

III.  From  Cape  Henlopen  to  Cape  Henry,  including  the  coast  of 
Delaware,  Maryland,  and  part  of  Virginia. 

rV.  From  Cape  Henry  to  Cape  Fear,  including  the  coast  of  the  State 
of  North  Ciuolina. 

V.  From  Cape  Fear  to  the  St.  Mary's  river,  including  the  coast  of  the 
States  of  South  Carolina  and-Georgia. 

VI.  From  the  St.  Mary's  river  to  St.  Joseph's  bay,  coast  of  Floridai 
ani  including  the  Florida  Reef  and  Keys. 

Vn.  From  St.  Joseph's  bay  to  Mobile  bay. 

Vni.  From  Mobile  bay  to  Vermillion  bay,  including  the  coast  of 
Alabama,  Mississippi,  and  part  of  Louisiana. 

IX.  From  Vermillion  bay  to  the  boundary,  including  the  coast  of 
part  of  Louisiana  and  of  Texas, 

X  and  XL  The  coast  of  California  and  Oregon. 

The  triangulation  is  cq[|tinuous,  with  one  single  interval  of  about  fifty 
miles,  which  less  than  two  seasons  more  will  close,  from  the  mouth  of 
the  Kennebec,  in  Maine,  to  Ocracoke  inlet,  in  North  Carolina,  and  is 
well  advanced  in  South  Carolina,  Georgia,  Florida,  Louisiana,  and 
Texas,  and  nearly  completed  in  Alabama  and  Mississippi;  and  the 
other  parts  of  the  work  are  based  upon  this  and  keep  pace  with  it. 
The  survey  of  the  western  coast  is  making  vigorous  progress,  striking 
first  at  the  determinations  most  important  to  navigation.  That  the  sur- 
vey is  not  advanced  more  equally  in  the  different  sections,  will  be  und^- 
stood  from  the  dates  at  which  the  appropriation  has  permitted  the  intKH 
duction  of  the  operations  on  their  fuU  scale  in  them. 

The  work  was  in  progress  in  all  its  main  branches  first  in  the  different 
sections  as  follows:  In  No.  I,  in  1844;  in  No.  Ill,  in  1844;  in  No.  IV, 
in  1847;  in  No.  V,  in  1849;  in  No.  VI,  in  1860;  in  No.  VIE,  in  1847; 
in  No.  IX,  in  1850.  No.  II  was  nearly  completed  in  1844.  In  No. 
VI  there  is  merely  a  reconnaissance,  the  appropriation  not  allowing  the 
commencement  of  the  Aher  operations  there.  The  operations  on  the 
western  coast  are  necessarily,  for  the  present,  of  a  kind  appropriELte  to 
the  peculiar  circumstances  of  the  country. 

Tne  loss  of  the  steamer  Jefferson  on  the  coast  of  Patagonia,  on  her 
voyage  to  the  western  coast,  has  seriously  impeded  the  work  which 
was  laid  out  for  the  season  in  sections  A  and  XI.  The  light-hotlse 
surveys  ordered  by  Congress  on  the  western  coast  may  be  postponed 
for  a  brief  time  in  consequence  of  this  loss ;  but  the  arrangements  made 
by  the  Treasury  Department,  to  equip  the  steamer  Corwin  and  to  send 
her  to  that  coast,  will  soon  place  the  nydrography  there  on  the  footing 
designed  for  it.  It  will  be  recollected  that  the  Corwin  was  constructea 
for  the  western  coast ;  but  that  in  order  to  save  the  working  season  of 
this,  the  Jefferson,  considered  in  every  respect  suitable  for  the  pur- 
pose, (see  Appendix,  No.  64,)  was  sent  in  her  stead.  The  Jefierson 
should,  in  my  opinion,  be  replaced,  as  she  was  one  of  the  most  useful 
steam  vessels  of  the  coast  survey. 

Before  proceeding  with  an  account  of  the  progress  of  the  coast  sur- 
vey during  the  past  year,  I  would  again  respectfully  call  the  attention 
of  the  department  to  the  fact  that  no  acknowledgment!  of  the  kind 
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which  is  most  gratehil  to  a  military  nran,  has  yet  been  made  to  Captain 
A.  A.  Humphreys,  of  the  corps .  of  topographical  engineers,  for  hh 
devoted  and  most  valuable  services  to  the  work.  His  claims  are  of  the 
strongest  kind  for  zealous,  able,  and  effective  service,  and  I  trust,  sir, 
will  be  urged  by  you  upon  the  President. 

I  proceed  to  state  the  general  progress  of  the  work  during  the  past 
year  as  briefly  as  the  nature  of  the  operations  will  permit,  referring  for 
details  to  the  next  division  of  my  repdrt,  in  whicn  each  operation  it 
treated  under  its  appropriate  head,  and  with  reference  to  the  persons 
by  whom  it  has  been  executed.  The  progress  of  the  work  proposed 
for  the  next  fiscal  year  is  stated,  in  a  general  way,  in  connexion  with 
the  estimates. 

Section  I.  Coast  of  Maine j  New  Hampshire^  Massachusetts^  and  Rhode 
Island. — Nine  parties  have  been  employed  in  this  section  during  the 
whole  or  part  of  the  season;  seven  in  land  work  and  two  in  hydrogra- 
phy. Two  of  the  topographical  parties  were  double — that  is,  employed 
each  two  plane  tables;  and  one  of  the  hydlbgraphic  parties  had  three 
vessels,  one  of  them  a  steam-vessel.  The  primary  triangulation  was 
extended  to  Cape  Small  Point,  in  Maine ;  and  the  astronomical  and 
magnetic  observations  connected  with  it  made  at  two  stations.  The 
reconnaissance  was  carried  beyond  the  Penobscot.  Special  magnetic 
observations,  for  harbor  charts,  were  made  at  three  stations  in  Maine. 
The  secondary  triangulation  was  completed  to  Casco  bay,  and  the  re- 
connaissance carried  over  the  bay.  The  topography  of  the  vicinity  of 
Chatham  and  Wellfleet,  Massachusetts;  of  Cape  Ann,  from  Beverly 
farms  to  the  northeast  point  of  the  cape ;  and  oi  Newburyport  harbor, 
Massachusetts,  was  executed.  The  hydrography  of  the  Nantucket 
shoals  was  continued.  The  hydrography  of  Muskeget  channel  was 
completed ;  off-shore  soundings  were  made  off*  Block  island  and  Gay 
Head ;  the  limits  of  soundings  on  Great  Rip  and  Davis's  bank  extended ; 
and  the  position  of  Fishing  Kip  determined.  Tidal  and  current  observa- 
tion»  were  made  in  Buzzard's  bay  and  the  Vjneyard  sound,  and  in  the 
passages  connecting  them.  Chatham  harbor  was  examined ;  the  hy- 
drography of  Salem,  Newburyport,  and  Portsmouth  (New  Hampshire) 
harbors,  and  of  their  approaches,  was  completed.  Tidal  observations 
at  Charlestown,  Salem,  and  Newburyport,  Massachusetts,  and  at  Ports- 
rnouth,  New  Hampshire,  have  been  made.  Reports  were  made  on 
hffht-houses,  &c.,  at  Naraguagus  bay  and  the  mouth  of  the  Kennebec, 
Maine;  in  Boston  harbor;  off' Chatham;  in  Holmes'  Hole  harbor,  Mas- 
sachusetts; and  off*  Brenton's  reef,  Rhode  Island.  The  difference  of 
longitude  of  Bangor,  Maine,  and  Cambridge  observatory,  ]\Iassachu- 
setts,  has  been  ascertained  by  telegraph,  (November  25;)  and  Cam- 
bridge has  been  connected  in  the  same  way  with  a  station  of  the  Brit* 
ish  survey  of  Nova  Scotia.  A  second  chronometer  expedition,  for  dif- 
ference of  longitude  of  Greenwich  and  Cambridge,  has  been  in  progress, 
and  is  nearly  brought  to  a  close. 

The  following  maps  and  charts  have  been  in  progress,  or  published : 
Ridimond's  Island  narbor,  Maine ;  Salem  harbor,  Massachusetts,  and 
its  approaches;  Nantucket  shoals,  new  edition;  and  the  general  cxTast 
chart.  Eastern  series.  No.  1. 
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Section  II.  Coast  of  Connecticut^  New  YorJc^  New  Jersey^  Pennsylva' 
nittj  and  Delaware. — The  calls  for  work  in  this  section,  the  most  of  which 
is  essentially  completed,  have,  as  usual,  been  met  by  the  employment 
of  parties  during  a  portion  of  the  season  when  they  could  best  be  spared 
from  other  sections*  The  triangulation  of  the  Hudson  has  been  ex- 
tended. Hydrography  of  verification  has  been  made  on  the  south  side 
'of  Long  Island,  and  at  the  entrance  to  the  Connecticut  river;  additional 
ofF-shore  work  near  the  eastern  end  of  Long  Island  has  been  done,  and 
tides  and  currents  have  been  observed  for  the  oflP-shore  chart.  Sandy 
Hook  has  been  re-surveyed  to  ascertain  its  changes ;  certain  of  the  rockfi 
and  reefs  in  Hell  Gate,  near  New  York,  have  been  minutely  examined, 
to  mark  the  changes  by  blasting;  surveys  of  range  lines  for  the  main 
ship  and  Swash  channels  into  New  York  harbor  have  been  made. 
Tidal  observations  have  been  kept  up  at  Governor's  Island.  Reports 
have  been  made  on  light-houses,  beacons,  buoys,  &c.,  for  Black  Rock, 
Long  Island  sound,  Gardiner's  island,  Sag  Harbor,  New  York  harbor, 
Fire  island,  Newark  bayjknd  Passaic  river. 

The  publi  "ed  charts  and  those  in  progress  in  this  section  are,  Hart 
and  City  islands;  south  side  of  Lon^  Island,  eastern  sheet;  Hell  Gate; 
ofF-shore  chart.  No.  1,  from  Gay  Head  to  Cape  Henlopen ;  mouth  of  Con- 
necticut river ;  Long  Island  sbund,  western  sheet;  Sandy  Hook  sketch; 
Hell  Gate  rocks  sketch.  The  atlas  of  Long  Island  sound  requires  but 
one  harbor  map  to  complete  it,  and  that  is  well  advanced. 

Section  HI.  In  this  section,  which  includes  tlie  coast  of  part  ofDelor' 
ware^  of  Maryland^  and  part  of  Virginia^  ten  parties  have  been  at  work. 
Astronomical  observations  have  been  made  at  two  stations  for  latitude, 
azimuth,  &c.,  completing  the  primary  and  astronomical  work  between 
the  Washington'  observatory,  Capitol,  and  the  Chesapeake  base.  The 
primary  triangulations  have  been  extended  down  the  Chesapeake,  and 
preliminary  determinations  made  to  the  capes.  The  secondary  tri- 
angulation inside  has  advanced  with  the  primary,  and  that  outside  has 
been  carried  to  within  about  twenty  miles  of  Cape  Charles;  next  sea- 
son these  triangulations  will  be  connected,  verifying  the  secondary 
work,  and  the  primaiy  triangulation  will  be,  probably,  quite  completed. 
The  topography  of  both  shores  of  the  Chesapeake  has  advanced  some 
forty-eight  miles ;  the  eastern  shore  to  Rose  Mary  station,  and  the  west- 
ern to  Wolf  Trap.  The  topography  on  the  outside  has  reached  South 
Gargathy.  The  verification  work  of  topography  in  the  Patapsco  and 
approaches,  and  on  the  eastern  shore,  nas  been  continued.  The  hy- 
drography has  made  excellent  progress ;  the  outside  work  has  been  ex- 
tended twenty-six  miles  to  South  Gargathy,  and  the  filling  up  inside, 
from  Windmill  point  to  Wolf  Trap;  the  middle  ground  at  the  entrance 
to  the  Chesapeake  has  been  sounded  over.  Tidal  observations  have 
been  kept  up  at  Old  Point  Comfort.  Reports  have  been  made  on  light- 
houses, &c.,  at  Fishing  battery  (Chesapeake)  and  the  Bodkin  shoal 
(Patapsco.) 

The  map  of  Baltimore  harbor  and  the  Patapsco  and  the  upper  sheet 
of  the  Chesapeake  have  continued  in  the  hands  of  the  engraver.  The 
drawings  of  the  second  sheet  of  the  Chesapeake  and  of  the  outer  coast 
have  been  commenced.  The  preliminary  chart  of  the  seacoast  of  Del- 
awarei  Maryland^  and  Yirginiai  has  been  extended  southward  so  as  to 
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give  the  Cbincoteague  shoals,  employing  the  electrotype  process  to  make 
the  additions  without  loss  of  the  original  plate.  A  sketch  of  the  middle 
ground  at  the  entrance  of  the  Chesapeake  has  been  prepared  and  pub* 
lished. 

Section  IV.  Cotut  of  part  of  Virginia  and  of  North  Carolina. — Six 
parties  have  been  employed  in  this  section  during  part  of  the  season — 
three  land  and  three  hydrographic  parties,  one  of  the  latter  having  a 
steam-vesseL  Observations  for  difierence  of  longitude  were  made  by 
telegraph  and  chronometers  between  Washington  and  Forbes'  Point. 
A  reconnaissance  was  made  for  the  extension  of  the  primary  triangula- 
tion  over  Pamplico  sound,  which  included  also  an  examination  of  Core 
sound.  The  secondary  triangulation  of  Currituck  sound  was  extended 
northward,  nearly  to  toe  Virginia  and  North  Carolina  line.  The  trian- 
gulation and  topography  of  the  entrance  to  Cape  Fear  river  and  of  its 
approaches  were  executed.  The  tertiary  triangulation  of  the  ocean 
shore  was  carried  from  Cape  Hatteras  to  Ocracoke  inlet.  The  topo^ 
raphy  of  Beaufort  harbor  and  its  approa^es  was  completed.  The 
hydrography  of  Albemarle,  Roanoke  and  Cioatan  somas  was  com- 
pleted, and  that  of  Currituck  sound  carried  to  the  limits  of  the  land 
work.  Oregon  inlet  was  examined.  The  Frying-pan  shoals,  off  Cape 
Fear  entrance,  were  surveyed.  The  hydrography  of  Cape  Fear 
entrance  and  its  approaches  was  executed.  The  exploration  of  the 
Gulf  Stream,  in  this  and  the  next  section,  was  continued.  Examina- 
tions, under  the  light-house  law,  were  made  at  Beacon  island,  Ocracoke 
inlet,  (November,)  the  Hatteras  shoals,  and  Cape  Fear  river. 

The  first  sheet  of  the  map  of  Albemarle  sound  has  been  in  progress, 
and  the  second  sheet  is  begun.  The  preliminary  chart  of  Beaufort 
harbor,  and  sketches  of  Cape  Fear  entrance  and  of  the  Frying-pan 
shoals,  have  been  prepared  and  published. 

Section  V.  Coast  of  Sovth  Carolina  and  Georgia. — ^The  work  has 
made  very  good  progress  in  this  section.  Charleston  and  Savacnah 
have  been  connected  with  each  other,  and  with  the  Seaton  station, 
Washington,  for  difference  of  longitude.  Astronomical  observations  at 
Charleston  have  been  continued.  The  opening  of  the  lines  of  the 
primary  triangulation  was  continued,  and  two  stations  have  been  occu- 
pied; the  secondary  tiiangulation  of  North  Edisto  river,  the  Dawho,  St. 
Helena  sound.  South  Edisto  and  Ashepoo  rivers,  has  been  made, 
and  the  reconnaissance  extended  on  one  side  of  the  base  to  the  Stono* 
A  prehminary  triangulation  of  Savannah  river  entrance  has  been  made. 
The  topography  of  the  shores  of  North  Edisto  harbor  and  river,  and  of 
the  shores  of  the  Savannah  river,  near  the  city  and  at  the  entrance,  has 
been  executed.  The  hydrography  of  Charleston  harbor,  and  that  of 
North  Edisto  harbor  of  refuge,  has  been  completed.  Tidal  observa- 
tions have  been  made  at  Charleston  and  Savannah. 

The  map  of  Charleston  harbor  has  made  considerable  progress,  and 
a  tracing  on  a  large  scale  has  been  sent  to  the  Chamber  of  Commerce 
of  the  city.  Sketches  of  North  Edisto  harbor  of  refuge,  and  of  Savan- 
nah entrance  and  harbor,  have  been  prepared  and  published.  The 
sketch  of  Bull's  Bay  harbor  of  refuge  nas  been  republished. 

Section  VL  Coast  of  Florida^  ana  keys  and  ree/i. — ^Five  parties  have 
een  employed  during  parts  of  the  season  on  this  coast*    The  ba^ 
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lines  have  been  prepared  for  final  measurement;  the  reconnaissance 
has  been  extended.  The  tri  angulation  has  included  Key  Biscayne  bay, 
the  keys  and  sounds  to  Turkey  key.  The  triangulation  of  Cedar  keys 
and  the  vicinity  of  Crystal  river  has  been  commenced.  The  topogra- 
phy has  embraced  the  Marquesas,  Boca  Grande  and  its  vicinity,  Bahia 
Honda,  and  Key  Biscayne  bay,  and  the  main,  to  the  limits  of  the  trian- 
gulation. The  hydrography  of  Key  West  and  Boca  Graode  has  been 
completed.  A  hydrographic  reconnaissance  has  been  made  of  Mosquito 
inlet,  on  the  eastern  coast  of  Florida,  for* placing  buoys.  Hourly  tidal 
observations  have  been  kept  up  at  Key  West. 

The  chart  of  Key  West  is  in  the  hands  of  the  engraver.  Sketches 
of  the  reconnaissance  of  Cedar  keys  and  Mosquito  inlet  have  been 
prepared  and  published. 

Section  VIII.  Cocttt  of  Alabama^  Mitsissippij  and  Louisiana. — The 
secondary  triangulation  has  included  work  of  revision,  and  has  been 
extended  westward,  signals  being  placed  in  Lake  Borgne  and  the 
Rigolets.  Bilgxi  and  St.  Louis  bays  have  been  triangulated.  The 
topography  has  advanced  along  Mississippi  sound  from  West  Pasca- 
goula  river,  to  include  Biloxi  bay,  and  has  included  part  of  Pass  Chris- 
tian. The  hydrography  has  been  extended  outside  east  and  west  of 
Mobile  entrance;  nas  included  Bon  Secours  bay,  (Mobile  bay,)  Pfiiss 
Christian,  and  a  reconnaissance  of  the  Southwest  pass  and  tne  Pass 
4  rOutre  of  the  mouths  of  the  Mississippi.  Hourly  tidal  observations 
have  been  made  at  Fort  Morgan,  Mobile  entrance. 

The  chart  of  Mobile  entrance  has  been  pubUshed ;  the  preliminary 
chart  of  Mobile  bay  has  been  prepared  and  published,  and  tne  drawing 
of  the  two  sheets  of  the  finished  chart  of  the  bay  has  been  nearly  com- 
pleted. Sketches  of  Horn  Island  pass.  Pass  Christian,  and  the  delta 
of  the  Mississippi,  have  been  prepared  and  published. 

Section  IX.  Coast  of  Texas. — The  primary  triangulation'  has  been 
extended  westward  to  the  set  of  stations  preceding  the  Brazos,  and  the 
secondary  triangulation  somewhat  further.  The  topography  of  GqJ- 
veston  bay  has  been  completed,  including  Turtle  bay  and  the  entrance 
of  the  San  Jacinto  and  Trinity  rivers,  and  East  and  West  bays,  to  the 
limits  of  last  year's  triangulation.  The  'h}- drography  of  Galveetoa 
entrance  has  been  completed,  and  that  of  the  approaches  nearly  so. 
Hourly  tidal  observations  have  been  made  during  part  of  the  season  at 
Galveston.  The  light-house  sites  in  Galveston  Upper  and  Lower  bays, 
and  at  Aransas  pass,  have  been  examined  and  reported  upon. 

The  drawing  of  the  chart  of  Galveston  entrance  is  in  progress. 
Sketches  of  the  bay  and  of  Aransas  pass,  for  light-house  purposes,  have 
been  prepared  and  published. 

Sections  X  and  XL  Coaxt  of  California  ani  Oregon. — The  appro- 
priation permitted  merely  the  employment  of  the  same  force  as  last 
year ;  namely,  four  parties.  Although  the  hydrography  has  been  ma- 
terially impeded  by  the  untoward  loss  of  the  steamer  Jefferson,  already 
alluded  to,  the  efforts  made  to  keep  the  work  moving  onward  have 
been  attended  with  success.  The  geographical  positions  of  Point  Con- 
ception, Point  Pinos  (Monterey,)  Point  Loma  (San  Diego,)  and  Cape 
Hancock,  or  Disappointment,  have  been  determined.  Aiagnetic  obser- 
vations have  been  made  at  the  same  points.     The  triangulation  of  part 
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of  San  Francisco  bay  and  of  San  Diego  harbor  has  been  made.  Plane- 
table  surveys  for  sites  of  light-houses  have  been  made  in  San  Francisco 
bay  and  its  approaches,  at  Monterey,  Point  Conception,  San  Diego, 
and  Cape  Hancock,  or  Disamx)intment,  and  its  vicinity,  including  Cape 
Adams.  Surveys  for  the  joint  commission  for  naval  and  military 
defences  have  been  made  at  Mare  island,  near  Vallejo,  and  on  both  side» 
of  the  entrance  to  San  Francisco  bay.  A  full  hydrographic  reconnais* 
sance  has  been  made  of  Columbia  river  from  its  entrance  to  a  point 
above  Astoria,  of  Humboldt  harbor  and  river,  and  of  Trinidad  bay; 
and  a  general  hydrographic  reconnaissance  is  in  progress  from  Monterey 
to  San  Diego,  as  supplementary  to  that  of  last  year  from  Columbia 
river  to  Monterey.  Buoys  have  been  sent  to  Columbia  river  by  direc- 
tion of  the  Treasury  Department,  to  be  placed  by  the  coast  survey 
party  there.  A  report  on  a  light-house  site  at  Humboldt  harbor  is 
received,  and  one  at  Uraqua  river  has  been  directed.  Tidal  observa- 
tions are  making  near  San  Francisco. 

The  chart  of  Columbia  river  has  been  engraved,  aiK^will  be  pub- 
lished after  making  provision  for  the  introduction  of  reported  recent 
changes,  if  found  to  be  of  importance.  Sketches  of  the  reconnaissance 
of  Humboldt  harbor,  Trinidad  bay,  San  Francisco  entrance  and  bay, 
San  Diego  harbor,  Cape  Disappointment,  Point  Conception,  Point 
Pinos,  and  Point  Loma,  have  been  engraved  and  pubhshed.  The 
"Work  in  the  field  is  in  vigorous  activity,  and  the  arrangements  in  the 
office  for  publishing  are  most  thorough  and  effective. 

Besides  the  work  stated  in  the  several  sections,  the  computation  of 
the  field  work,  the  registry  and  assemblage  of  it,  the  reduction  of  the 
land  work  and  hydrography  in  the  office,  have  kept  pace  with  the  out- 
of<loor  operations.  Fifteen  maps  have  been  electrotyped.  Sixty-three 
sketches,  including  those  showing  the  progress  of  the  work,  have  been 
prepared  and  engraved,  to  accompany  this  repoft. 

The  list  of  geographical  positions  from  the  preliminary  computations 
of  the  survey,  with  the  necessary  maps  to  render  it  available  to  geo- 
graphers, siu^eyors,  and  others,  has  been  prepared  with  much  labor,, 
and  is  now  appended  to  this  report.     (Appendix  No.  12.) 

In  the  estimates  for  the  next  fiscal  year,  I  provide  for  the  continua- 
tion of  the  work  on  the  same  scale  which  has  been  heretofore  approved 
by  the  Executive  and  Congress ;  expressing,  however,  my  conviction^ 
which  has  been  before  stated,  that  the  appropriations  for  the  Florida 
reefs  and  keys  should  be  increased,  for  at  least  a  few  years,  to  sixty 
thousand  dollars,  so  as  to  enable  the  work  to  be  rapidly  pushed  in  that 
quarter. 

The  publication  of  the  observations  made  in  the  survey,  to  which  I 
have  also,  from  time  to  time,  called  attention,  is  very  desirable.  It 
will  secure  them  from  all  possibih'ty  of  loss ;  can  be  done  better,  more 
quickly,  more  accurately,  with  greater  knowledge  of  all  details,  while 
the  work  is  in  progress,  than  after  it  has  all  closed.  The  publication 
of  the  observations  would  tend  to  facilitate  the  progress  of  the  work 
itself,  and  furnish  means  of  estimating  the  relative  value  of  different 
processes  used  in  it  It  has  been  warmly  recommended  by  one  of  the 
first  scientific  bodies  in  the  country,  the  American  Philosophical  Society^ 
The  cost  of  publishing  the  data  from  the  work,  and  many  results  which 
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vre  are  now  cramped  for  means  to  give  to  the  -public,  would  not  ex- 
ceed thirty  thousand  dollars  for  the  nrst  year,  and  might  be  less  after- 
wards. They  should  be  published  in  a  form  suited  to  scientific 
cfcservations,  and  creditable  to  the  country,  and  under  close  supervision 
ai  the  Coast  Survey  office. 

I  am  satisfied  that  it  will  be  best  for  a  few  years  to  give  the  full 
appropriation  asked  last  year  for  the  western  coast,  that  we  may  render 
the  facilities  which  the  great  and  rapidly  increasing  commerce  de- 
XQands.  The  navigation  by  steam  renders  the  necessity  for  a  know- 
ledge of  the  coast  more  than  ever  important,  as  steam-vessels  run  a 
direct  course,  keeping  near  the  land,  and  stopping  from  harbor  to  har- 
bor, as  commerce  requires.  Until  we  have  the  necessary  information 
of  a  general  kind,  we  ought  to  press  the  survey  in  that  quarter.  The 
results,  even  under  the  disadvantageous  circumstances  of  the  past  year, 
show  what  may  be  done  by  zeal  and  industry,  furnished  with  adequate 
ipeans.     The  addition  of  another  party  there  is  very  desirable.  « 

In  making  these  estimates,  I  suppose  the  usual  aid  derived  under 
the  law  from  the  War  and  Navy  Departments.  The  unusual  calls 
during  the  past  year  for  payment  of  transportation  of  naval  officers  on 
first  joining  the  work,  ordered  often,  as  they  are,  from  distant  points, 
and  for  clerks  or  draughtsmen  for  the  hydrograpliic  parties  when 
ashore,  have  pressed  heavily  on  our  limited  means,  which  did  not  hold 
out  to  the  end  of  the  fiscal  year.  I  have  provided  against  the  recur- 
rence of  this  contingency  by  addition  to  the  estimates  for  the  coast  of 
the  Atlantic  and  Gulf  of  Mexico,  which,  though  small,  is  necessary  to 
prevent  the  cutting  off  of  part  of  the  anticipated  operations. 

ESTIMATE   FOR   THE    FISCAL   TEAR   1852-53. 

General  expenses  for  all  the  sections,  namely:  rent,  fuel,  post- 
age; materials  for  drawing,  engraving  and  printing;  car- 
penter's work  and  materials;  instiTiment  maker's  work  and 
materials;  blank-books,  stationery,  printing  and  ruling 
forms;  binding;  transportation  of  instruments,  maps  and 
,  dharts,  and  miscellaneous  office  expenses ;  purchase  of  new 
instruments,  books,  maps,  and  charts $16,000 

ficcTiON  L  Coast  of  Maitie^  New  Hampshire^  Massachusetts^ 
and  Rhode  Island.  Field-worh — To  extend  the  primary 
triangulation  in  Maine^  and  make  the  reconnaissance  and 
astronomical  and  magnetic  observations  connected  with  it ; 
to  extend  the  secondary  triangulation  over  Casco  bay,  (Port- 
land,) and  to  <letermine  the  heights  of  the  stations  between 
Portsmouth  (New  Hampshire)  and  Portland;  to  complete 
the  topography  of  Ncwburyport  harbor;  to  commence  that 
d  the  coast  between  Portsmouth  and  Portland,  and  oi  Port- 
land harbor;  to  complete  the  topography  of  Cape  Ann;  to 
continue  the  hydrography  of  the  Nantucket  shoals,  and  of 
the  ocean  near  Nantucket;  to  commence  that  for  off-shore 
chart  No.  2 ;  to  complete  that  of  Chatham,  Gloucester,  and 
Annis  Sfjuam  harbors,  and  to  commence  those  of  York^ 
Saco,  and  Kennehunk;  to  continue  the  observations  of  tides 
and  currents  in  Martha^s  Vineyard  and  Nantucket  sounds^ 
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and  to  take  the  views' required  for  the  general  coast  chart 
No.  2.  Office-work. — To  make  the  reductions  and  compu- 
tations for  the  section ;  to  complete  the  drawing  of  coast 
chart  No.  3,  from  Cape  Fo^ue  to  Chatham  light,  the  drawing 
of  Salemf  Newburyport  ana  Portsmouth  harbor  charts,  and 
to  commence  those  of  Chatham^  Gloucester^  Annis  Squam^ 
and  Portland  harbors ;  to  continue  the  engraving  of  Bo$ton 
harbor  chart;  to  complete  those  of  Newburyport^  Salem  and 
Portsmouth^ — ^will  require $36,000 

Section  II.  Coast  of  New  Jersey.  Pennsylvania  and  Delaware. 
To  continue  the  triangulation  and  hydrography  of  the  Hud- 
son; to  make  such  work  of  verification  as  may  be  required; 
to  complete  the  observations  of  tides  and  currents  for  oflP- 
shore  cnart  No.  1 ;  to  complete  the  engraving  of  south  side 
g£  Long  Island  J  middle  sheet;  to  complete  the  engraving 

•   of  Connecticut  river  entrance, — ^will  require  .- 7,000 

8ectio!Y  in.  Coast  of  Delaware^  Maryland^  and  Virginia. 
Fidd-work. — To  complete  the  triangulation  of  the  shores  of 
the  Chesapeake^  and  of  adjacent  bays  and  roadsteads  in 
Virginia^  of  the  outer  shore  to  the  capes  of  Virginia;  to 
make  the  astronomical  and  magnetic  observations  required, 
the  secondary  triangulation  of  part  of  the  Potomac  or  of 
James  river;  to  continue  the  topography  of  the  shores  of  the 
Chesapeake  to  York  river  on  tne  western  shore,  and  Taze^ 
torfP*  on  the  eastern  shore  of  Virginia^  and  of  the  outer  shore 
of  the  peninsula  to  Rogue's  island ;  to  continue  the  hydro- 
graphy of  the  outside  to  Rogue's  island,  and  of  the  Chesa- 
peake to  York  river,  nearly.  Office-uvrk. — To  make  the 
computations  for  the  section ;  to  complete  the  drawing  of  a 
third  sheet  of  the  Chesapeake  bay,  and  to  commence  the 
second  series ;  to  complete  a  sheet  of  the  general  coast 
chart  of  the  outer  coast ;  to  complete  the  engraving  of  the 
first  sheet  of  Chesapeake  bay,  and  of  a  general  chart  of  the 
upper  section  of  the  bay, — ^will  require 33^000 

Section  IV.  Coast  of  North  Carolina. — To  make  the  recon- 
naissance required  in  this  and  the  next  section ;  to  continue 
the  primary  triangulation  over  Pamplico  sound ;  the  second- 
ary triangulation  northward,  nearly  to  its  connexion  with 
that  of  me  Chesapeake ;  to  complete  the  tertiary  triangu- 
lation of  Core  sound,  and  connect  it  with  Beaufort  harbor; 
to  continue  the  triangulation  of  the  Cape  Fear  river ;  to 
complete  the  topograpny  of  the  ocean  shore  from  Hatteras 
to  Ocracoke,  and  of  Currituck  sound  and  the  ocean  shore 
northward,  to  beyond  the  Virginia  and  North  Carolina  line  ; 
to  complete  the  hydrography  of  Currituck  sound  to  the 
limits  of  the  triangulation;  to  continue  that  of  Pamplico 
sound  and  Ocracoke  inlet ;  to  continue  that  of  the  entiie 
coast  between  Cape  Hatteras  and  Cape  Fear;  to  continue 
that  of  the  Cape  Fear  river  to  fVilmingtofij  (N.C.);  to  make 
the  observations  in  the  Gulf  Stream  in  this  section.  Offvce-- 
toork* — ^To  complete  the  drawing  of  the  chart  ofAlbemarUp 
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Croatan^  Roanoke^  and  part  of  Currituck  sounds ;  to  continue 
the  engraving  of  the  first  sheet;  to  draw  and  engrave  the 
chart  of  Cape  Fear  entrance,  of  the*  JVyingyan  shoals,  &c., — 
will  require $25,000 

Section  V.  Coast  of  South  Carolina  and  Georgia.  Field 
wo7'k. — To  continue  the  secondary  triangulation  from  its 
present  limit  eastward  to  Charleston^  and  westward  from 
JSeavfort,  South  Carolina;  to  complete  the  tiiangulation  of 
the  Savannah  entrance  and  river,  and  of  Calibogue  sound ; 
to  continue  the  primary  triangulation  eastward  to  Charles- 
ton; to  complete  the  topography  of  Kiawah^  Jameses  and 
John^s  islands,  and  of  the  shores  of  Stono  and  Ashley  rivers; 
to  complete  the  hydrography  of  Si.  Helena  and  Calibogue 
sounds,  and  to  commence  that  of  the  ocean  coast  between 
Charleston  harbor  and  Savannah  entrance ;  to  make  the  Gtulf 
Stream  exploration  in  this  section ;  to  make  tidal  observa- 
tions at  Charleston  and  Savannah  entrance.  Office  work. — 
To  make  the  computations  required  for  the  section ;  to  com- 
plete the  drawing  of  Savannah  river,  the  engraving  of  the 
chart  of  Charleston  harbor,  and  of  Savannah  harbor,  en- 
trance, and  river,  and  of  North  Edisto  harbor  of  refuge,— 
will  require - 23,000 

Section  Y.L  Reefs,  keys  and  coast  of  Florida. — See  estimate 
for  special  appropriation,  as  provided  for  the  three  years 
last  past. 

Section  VIII.  Coast  of  Alabama^  Mississippi^  and  Louisi- 
ana. — To  continue  the  main  and  secondary  triangulation 
southward  from  the  Chandeleur  islands  towards  the  mouths 
of  the  Mississippi;  to  complete  the  connexion  of  Washing- 
ton, Mobile  and  New  Orleans,  for  difference  of  longitude 
by  telegraph;  and  to  make  a  triangulation  of  the  principal 
entrances  of  the  Delta  of  the  Mississippi;  to  continue  the 
topography  of  the  shores  of  Pontchartrain  and  of  the 
Chandeleur  islands  and  main ;  to  continue  the  hydrography 
of  Mississippi  sound,  and  of  Louisiana  bay;  to  make  tidal 
observations  at  several  points  on  the  coast  of  Louisiana. 
Office  work. — To  make  the  computations  and  reductions  re- 
quired by  the  field  work  of  the  section ;  to  complete  the 
drawings  of  the  two  eastern  sheets  of  the  map  from  Mobile 
entrance  to  the  mouths  of  the  Mississippi;  the  engraving  of 
one  sheet  of  Mobile  bay,  and  the  commencement  of  a  second     25,000 

Section  IX.  Coast  of  Texass — To  continue  the  main  and 
secondary  triangulation,  to  include  part  of  Espiritu  Santo 
bay ;  to  continue  the  topography  westward,  to  include  Mat" 
agorda  bay ;  to  continue  the  hydrography  of  the  outer  coast 
and  of  the  entrances,  and  Matagorda  bay,  and  the  tidal 
observations  at  points  of  the  coast.  Office  work. — To  com- 
plete the  drawing  of  the  map  of  Galveston  upper  and  lower 
bays,  and  to  commence  the  first  sheet  of  the  general  coast 
chart  of  Texas;  to  complete  the  engraving  of  the  chart  of 

'    Galveston  entrance,    and  to  commence  that  of  Galveston 
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bay;  to  make  the  computations  and  reductions  required  for 

the  work  of  the  section, — will  require I $21,000 

Sections  X  and  XL  Western  coast,  California  and  Oregon. — 
See  estimate  provided  for,  as  last  year,  by  special  appro- 
priation. 

Total,  exclusive  of  Florida  reefe  and  keys,  and  of  the  west- 
em  coast 186,000 


Section  VI.  To  continue  the  survey  of  the  Florida  coast, 
reef,  and  keys.  Field  work. — To  complete  the  triangulation  of 
the  Walker  keys ;  to  continue  that  of  the  reef  from  Key  Rodri- 
guez southward  and  westward  to  Key  Vacas;  to  continue  the 
secondary  triangulation  of  the  western  coast  of  Florida  from 

.  Crystal  river  southward ;  to  complete  the  topography  of  the 
keys  to  the  limits  of  the  triangulation;  to  continue  the  hy- 
drography of  tlie  outer  coast  and  reef,  from  Ajax  reef  south- 
ward. Office  work. — To  make  the  necessary  computations 
and  reductions ;  to  complete  the  drawing  of  Boca  Grande 
passage,  and  Bahia  Honda^  and  the  engraving  of  the  chart 
of  Key  West  harbor  and  the  approaches ;  and  sketches 
of  the  Boca  Grande  passage  and  Bahia  Honda — will  require   $30,000 

Sections  X  and  XI.  To  continue  the  survey  of  the  west- 
ern coast,  Oregon  and  California,  Field  work. — To  deter- 
mine the  geographical  positions,  absolute  and  relative,  of 
the  most  important  capes  and  headlands  in  California  and 
Oregon;  to  complete  the  triangulation  of  San  Francisco  and 
San  Pablo  bays,  &c.,  and  of  Santa  Barbara  sound;  to  com- 
plete those  of  the  several  harbors  already  examined;  to 
continue  that  of  the  Columbia  river^  and  of  Puget^s  sound; 
to  complete  the  topography  for  the  harbor  charts  already 
commenced,  and  for  the  sites  of  light-houses ;  to  complete 
the  hydrography  of  the  Columbia  river;  to  continue  that  of 
San  Francisco  bay,  of  Monterey j  Santa  Barbara^  &c. ;  to 
complete  the  general  examination  of  the  harbors  of  the 
coast  and  to  revise  the  general  reconnaissance  of  the  coast. 
Office  tpork. — To  make  flie  computations  and  reductions ;  to 
complete  the  drawings  and  engravings  for  the  sites  of  light- 
bouses,  and  of  the  examinations  of  harbors ;  to  continue 
those  of  San  Francisco  bay,  Monterey^  and  the  revised  re- 
.  connaissance;  to  provide  for  the  drawing  and  engraving 
of  sketches  received ;  for  the  engraving  of  the  revised  gen- 
eral coast  reconnaissance ;  of  the  Columhia  river  survey ; 
of  Santa  Barbara  sound,  &c., — ^will  require 150,000 

The  appropriation  for  the  western  coast  will  include  the  ne- 
cessary repairs  and  expenses  of  a  steam-vessel,  and  will 
add  one  party  to  those  operating  in  that  quarter. 

The  appropriation  for  the  coast  of  the  Atlantic  and  Gulf  of 

Mexico  m  1850-51,  was 186,000 

For  the  Florida  reefs,  keys,  and  coast 30,000 

For  the  western  coasti  including  the  cost  of  a  steam-vessel. .    190,000 
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For  the  next  year — the  present  fiscal  year — the  appropriations  were 
severally  $180,000,  $30,000,  and  $100,000.  I  am  satisfied,  firom  ex- 
perience, that  the  sums  now  asked  are  as  small  as,  with  the  most  eco- 
nomical administration  of  the  survey,  the  work  marked  out  can  be  ex- 
ecuted for;  requiring  a  close  and  constant  care  to  make  them  give  these 
results.  The  plan  of  operation  is  in  a  degree  deranged,  and  the  rela- 
tive parts  make  a  progress  not  adapted  to  each  other,  when  the  amounts 
are  lessened ;  besides  which,  a  portion  of  the  work  is  necessarily  cut 
off,  and  the  survey  mtikes  slow  progress.  I  am  of  opinion  that  true 
economy  in  such  a  work  is  to  be  found  by  enlarging  the  operations, 
thus  increasing  the  division  of  labor.  The  work  being  of  a  temporary 
character,  the  enlargement  of  its  expenditures  is  more  than  made  up  to 
the  treasury  by  its  less  duration. 

I  proceed,  next,  to  give  a  more  particular  account  of  the  operations 
on  the  several  sections  of  the  coast,  derived  from  the  reports  of  the  as- 
sistants and  others  employed ;  prefacing  the  more  detailed  statements 
with  remarks  on  the  progress  of  the  section,  and  on  the  more  interesting 
general  results.  The  incidental  notices  of  the  ofl5ce-work  which  thus 
occur  in  connexion  with  the  sections,  are  followed  by  a  complete  detail 
of  the  progress  in  its  various  departments. 

A  table  of  occupation  of  the  field  and  hydrographic  parties  is  given 
in  the  Appendix,  (No.  1,)  showing  their  distribution  during  the  difierent 
seasons  appropriate  to  surveying  different  parts  of  the  coast. 

The  light-house  work  executed  in  the  different  sections  is  stated  in 
the  general  table,  (Appendix,  No.  15,)  and  more  in  detail  imder  the 
head  of  each  geographical  section  of  the  coast. 

In  the  Appendix  to  this  report,  Nos.  13  to  14  bis,  inclusive,  will  be 
found  the  instructions  of  the  Treasury  Department,  and  the  general 
correspondence  on  the  subject  of  light-houses,  &c. ;  special  reports  being 
elsewhere  given  in  the  Appendix,  in  connexion  with  the  section  to 
which  they  refer.  The  Appendix  No.  16  contains  a  circular  to  the 
chiefs  of  hydrographic  parties,  referring  to  a  communication  firom  the 
secretary  of  the  Light-house  Board,  asking  suggestions  for  the  improve- 
ment and  extension  of  the  present  light-house  establishment,  and  exr 
tracts  from  the  replies. 

Section  L — ^from  passamaquoddy  bay  to  point  judith,  incltjdino 
the  coast  of  maine,  new  hampshire,  massachusetts,  and  rhodb 
ISLAND. — (Sketch  A.) 

The  new  appropriation  having  been  available  from  the  very  begin- 
ning of  the  fiscal  year,  the  work  in  this  section  has  made  very  good 
progress.  Two  triangulation,  three  topographical,  and  two  hydro- 
graphic  parties,  were  at  work  during  nearly  the  whole  of  the  season; 
one  of  the  triangulation  parties  making  also  the  astronomical  and  mag- 
netic observations  connected  with  the  primary  work;  two  of  the  topo- 
graphical parties  using  each  two  plane  tables ;  and  one  of  the  hydro- 
graphic  parties  having,  for  the  greater  part  of  the  time,  three  vessels- 
one  of  them  a  steam-vessel.  The  primary  triangulation  was  extended 
to  Cape  Small  Point,  at  the  mouth  of  the  Kennebec,  and  the  reconnaia- 
sance  for  it  bej^ond  the  Penobscot    The  secondary  triangulation  was 
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completed  to  Portland.  The  topography  of  Cape  Cod,  Cape  Ann,  and 
Newburyport  harbor,  in  Massachusetts,  was  nearly  completed.  The 
hydrography  of  Nantucket  shoals  was  continued;  that  of  S?ilem,  Chab- 
ham,  Portsmouth,  and  Newburyport  harbors  completed ;  ofF-shore  work 
off  Block  island  and  Gay  Head  was  executed ;  and  tides  and  currents 
were  observed  near  the  Elizabeth  islands,  in  the  Vinej'ard  sound  and 
Buzzard's  bay,  at  Holmes'  Hole,  Salem,  Newburyport,  and  Portsmouth. 
The  permanent  tidal  station  at  Charlestown,  Massachusetts,  has  been 
kept  up,  and  observations  for  several  lunations  have  been  made  in  Ss^ 
lem,  Portsmouth,  and  Newburjrport  harbors.  The  office-work  has 
made  corresponding  progress. 

Accompanying  this  report  (sketch  A,  No.  3)  is  a  current  chart,  show- 
ing the  nature  and  results  of  observations  of  previous  years  in  the  har- 
bor of  Boston. 

The  preliminary  chart  of  Richmond's  Island  harbor,  issued  to  meet 
the  wants  of  the  Committee  on  Commerce,  has  given  place  to  a  more 
complete  map. 

During  the  great  gale  of  April  last,  the  violence  of  which  was 
especially  felt  on  the  coast  of  Massachusetts,  an  opening  was  made 
through  Chatham  beach,  (see  sketch  A,)  giving  a  more  direct  and  deeper 
^itrance  to  the  harbor  of  Chatham  than  had  previously,  at  least  of  late 
years,  existed.  This  attracted  much  attention,  and  hopes  were  enter- 
tained that  a  harbor  of  refuge  might  thus  be  obtained  at  a  point  where 
one  was  much  needed.  I  incorporated  in  the  instructions  of  the  season 
directions  to  examine  Chatham  harbor,  and  if  the  bar  and  entrance 
were  found  in  a  moderately  permanent  condition,  to  make  a  complete 
survey  of  it.  The  topographical  party  of  Assistant  J.  B.  Gliick  was 
instructed  to  complete,  without  delay,  the  shore  line ;  and  Lieutenant 
Commanding  WoodhuU  to  take  some  convenient  opportunity,  towards 
the  close  of  his  operations  in  the  Vineyard  sound,  to  make  the  desired 
examination.  This  was  promptly  executed.  The  greatest  depth  which 
he  found  could  be  carried  over  the  bars,  at  high  water,  was  eleven  feet ; 
the  rise  and  fall  of  the  tide  being  about  four  and  a  half  feet.  There  is 
deep  water — ^in  one  spot  twenty-two  feet  at  low  water — ^near  the  village 
of  Chatham.  The  changes  from  week  to  week  in  the  outer  bar,  he  was 
satisfied,  were  such  that  a  chart  could  not  be  made  which  would  be  of 
aeivice  to  navigation.  He  accordingly  recommended  the  postponement 
of  the  survey  until  a  more  permanent  condition  was  reached;  making, 
meanwhile,  quite  a  careful  examination,  which  has  been  plotted,  and 
the  chart  representing  which  has  been  placed  on  file  in  the  office,  where 
k  may  be  consulted  by,  or  copied  for,  those  who  are  especially  inter- 
ested in  the  matter. 

The  occupation  of  some  twelve  more  stations  will  complete  the  pri 
mary  triangulation  to  the  northeastern  boundary.  The  reasons  which 
render  it  more  expedient  to  employ  a  party  only  during  part  cWF  the 
season  for  this  purpose,  have  been  frequently  stated.  The  primary 
triangulation  is  still  in  advance  of  the  secondary,  though,  in  consequence 
of  the  desirableness  of  prompt  surveys  of  some  of  the  harbors  in  the 
more  eastern  part  of  the  section,  that  operation  has  been  pushed  well 
forward. 

The  difficult  and  comparatively  expensive  hydrography  of  the  Nan- 
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tucket  shoals,  has  delayed  the  hydrography  beyond  my  calculations. 
The  transfer  of  one  of  the  southern  hydrographic  p9.rties  to  this  section 
formed  part  of  my  plan  for  the  past  season,  which  was  interrupted  by 
causes  beyond  my  control,  and  which  it  is  not  necessary  here  to  state. 
The  plan  is  only  deferred,  not  given  up.  The  examination  for  a  base 
of  verification  will  be  made  next  season,  or  in  the  following  one;  and, 
should  a  suitable  one  be  found,  the  triangulation  will  be  directed  in 
reference  to  a  junction  with  it. 

The  tides,  and  currents  resulting  from  them,  in  the  passages  between 
the  Elizabeth  islands  are  altogether  peculiar,  and  require  close  investi- 
gation. On  one  side  of  the  islands  the  rise  and  fall  belongs  to  Buzzard!s 
bay;  and  on  the  other  side  to  the  Vineyard  sound.  The  Buzzard's 
bay  tide  is  propagated  through  the  entrance  between  Cuttyhunk  and 
Saghkonnet  Pomt.  (See  sketch  A.)  The  two  chief  passages  used  by 
vessels  between  the  Vineyard  sound  and  Buzzard's  bay  are  Wood's  Hole 
and  Quicks'  Hole.  The  plan  which  I  sketched  for  determining  the  facts 
in  regard  to  the  tides  was  the  establishment  of  three  tide-gauges,  to  be 
observed  during  the  same  period  on  the  north  side  of  the  Elijzabeth 
islands  at  Wood's  Hole,  Kettle  cove,  and  Quicks'  Hole ;  and  on  the 
south  side  at  Wood's  Hole,  Tarpaulin  cove,  and  Quicks'  Hole.  These 
observations  would  give  the  corresponding  phenomena  and  their  pix>g- 
ress  between  the  two  passages,  ana,  being  completed  satisfactorily,  the 
gauges  from  Kettle  and  Tarpaulin  coves  were  to  be  removed  to  points 
nearly  midway,  or,  better,  at  or  near  the  point  of  meeting  of  the  tides 
f5"om  the  bay  and  sound,  between  the  two  gauges  in  Wood's  and  the 
two  in  Quicks'  Hole,  so  as  to  determine  the  relation  of  the  movement 
in  these  passages.  This  plan  has  been  satisfactorily  carried  out  during 
the  present  season,  except  that  three  days  of  simultaneous  hourly  ob- 
servations, which  I  considered  essential  to  its  completeness,  could  not 
be  made  on  account  of  the  boisterous  character  of  the  weather. 

During  the  season  I  had  repeated  conferences  with  the  chiefs  of  par- 
ties in  this  section  when  the  diversified  operations  required  it,  but  made 
no  special  inspection.  The  inspection  of  a  portion  of  the  operations 
ivas  made  by  Major  1. 1.  Stevens,  of  the  corps  of  engineers,  assistant 
in  charge  of  the  office. 

In  1849,  a  special  expedition  for  the  determination  of  the  difference 
of  longitude  between  the  coast  sui'vey  stations  and  European  observa- 
tories was  organized  and  reported  upon.  During  the  following  year 
the  reduction  of  the  observations  was  made,  so  as  to  draw  upon  the 
experience  of  that  operation  for  improvement  in  a  subsequent  one. 
During  the  past  season  the  second  trial  has  been  made,  the  general 
results  of  which  will  be  stated  in  their  place  from  the  report  o(  Pro- 
fessor W.  C.  Bond,  director  of  the  Cambridge  observatory,  by  whom, 
in  concert  with  Mr.  Hartnup,  director  of  the  Liverpool  observatoiy ,  the 
-work  has  been  executed. 

Arrangements  have  also  been  made,  through  Professor  Bond,  for  con- 
necting 3ie  coast  survey  of  the  United  States  with  the  surveys  making 
by  the  British  government  in  Nova  Scotia.  The  occasion  will  be  taken 
to  obtain  the  longitude,  by  telegraph,  of  Bangor,  in  Maine,  an  important 
point  in  every  respect,  while  facilitating  the  connexion  of  Cambridge 
and  Salifax.    The  thanks  of  the  Survey  are  due  to  H.  O.  Alden,  esq.| 


so  S.  Doc.  3. 

the  president  of  the  Maine  Telegraph  Company,  for  assistance  rendered 
in  these  operations.     (See  Appendix,  No.  18.) 

The  appropriations  for  light-houses,  beacons,  buoys,  &c.,  embraced 
in  the  bill  approved  March  3,  1851,  for  localities  within  this  section, 
were  the  following: 

^* Maine. — 1.  For  buoys  on  White's  and  Thom's  ledges,  and  on  Pond 
Island  reef,  at  the  mouth  of  the  Kennebec  river,  three  hundred  dollars. 

"2.  For  a  light-house  on  Pond  island,  at  the  entrance  of  Narragua- 
gus  bay,  four  tibousand  dollars. 

^^Massachusetts. — 3.  For  a  light-boat  on  the  Shovelful  shoals,  off 
Chatham,  twelve  thousand  five  hundred  dollars. 

•*4.  For  eleven  buoys  in  the  channel  to  Commercial  point  and  Ne- 
ponset  river,  in  Dorchester,  one  thousand  dollars. 

"5.  For  a  light-house  at  the  head  of  Holmes'  Hole  harbor,  three 
thousand  five  hundred  dollars. 

"  6.  For  a  beacon  on  Fawn  bar,  near  Deer  island,  Boston  harbor, 
two  thousand  five  hundred  dollars. 

"  7.  For  two  iron  spindles  on  the  northeast  ledge  of  the  Graves, 
and  on  Harding's  ledge,  Boston  harbor,  two  thousand  dollars. 

"JlAocfc  Island. — 8.  For  a  light-boat  off  Brenton's  reef,  fifteen  thou- 
sand dollars.'.' 

Examinations  of  all  these  were  required,  under  the  law,  by  the  Fifth 
Auditor,  and  were  made,  according  to  the  instructions  from  the  Treasury 
Department,  under  my  direction.  My  reports  wiU  be  found  in  the 
Appendix,  (Nos.  19,  20,  21,  and  22,)  accompanied  by  those  of  the  assist- 
ants of  the  survey  to  whom  the  examinations  were  referred,  (Lieuten- 
ants Commanding  Charles  H.  McBlair  and  Maxwell  Woodhull,  United 
States  navy,)  which  contain  all  the  details  necessary  to  an  understand- 
ing of  the  subject.  In  every  case  a  thorough  examination  of  the  local- 
ities was  made,  wherever  the  coast  survey  extended,  by  the  aid  of  its 
charts,  and  the  reports  state  fully  the  requirements  of  navigation  in 
reference  to  the  objects  embraced  in  the  bill. 

The  buoys  at  the  mouth  of  the  Kennebec  (No.  1)  were  recommended 
to  be  immediately  placed,  (July  28.)  The  light-house  on  Pond  island, 
Narraguagus  bay,  (No.  2,)  was  also  recommended  to  be  erected,  to 
contain  a  revolving  light.  A  light-boat  on  the  southeast  extremity  of 
ShoveUul  shoals,  off  Chatham,  (No.  3 ;)  a  beacon  on  Fawn  bar,  near 
Deer  island,  (No.  6;)  and  two  iron  spindles  on  the  Graves  and  Hard- 
ing's ledges,  Boston  harbor,  (No.  7,)  and  the  light-boat  off  Brenton's 
reef,  (No.  8) — v/ere  recommended  to  be  placed.  The  buoys  in  the  Ne- 
ponset  river  (No.  4)  had  already  been  reported  upon  favorably  from  the 
office  of  the  Coast  Survey.  Instead  of  the  light-house  at  the  head  of 
Holmes'  Hole,  three  small  beacon-lights,  (technically  called  "bug- 
lights,")  for  ranges,  were  recommended,  and  their  positions  indicated 
on  a  chart.  It  was  supposed  that  the  three  beacon-lights  could  be  put 
up  for  the  amount  of  the  appropriation  for  a  single  light-house. 

A  fog-whistle  for  the  light-house  on  Petit  Menan  island,  instead  of 
the  present  fog-bell,  and  a  buoy  on  Thomas'  reef,  near  Thom's  reef,  at 
the  entrance  of  the  Kennebec— objects  for  which  an  appropriation  had 
been  made — ^were  reported  as  desirable. 

The  reports  of  the  examining  officers  not  only  show  that  there  are 
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good  reasons  for  establishing  the  facilities  to  navigation  provided  in  the 
act  of  Congress  for  this  section  of  the  coast,  but  give  collateral  inform- 
ation and  facts  of  very  considerable  interest,  adding  much  to  our  knowl- 
edge of  the  coast. 

In  a  communication,  in  reply  to  questions  from  the  Light-house  Board, 
Lieutenant  Commanding  McBlair  presents  the  following  subjects  for 
consideration:  1.  The  substitution  of  a  light-house  on  the  ledge  called 
Sow-and-Pigs,  ofTCuttyhunk,  at  the  entrance  to  Buzzard's  bay,  for  the 
light-boat  now  placed  there,  and  the  light-house  now  existing  on  the 
island  of  Cuttyhunk;  (see  sketch  A.)  2.  The  placing  of  a  floating 
beacon  on  Davis'  New  South  shoal;  (see  sketch  A,  No.  2,)  This  shoal 
lies  near  one  of  the  most  frequented  parts  of  the  ocean,  and  has  occa- 
sioned some  very  disastrous  wrecks.  It  has  as  little  as  eight  feet  water 
upon  it,  is  swept  by  very  strong  tidal  currents,  and,  during  the  summer 
months,  is  almost  constantly  hidden  by  fogs.  It  was  designed  at  one 
time  to  erect  a  beacon  upon  it;  but  the  great  difficulties  of  the  under- 
taking, arising  from  the  character  of  the  climate  and  the  distance  of 
the  neaiest  port,  seem  to  be  regarded  as  insuperable.  It  is,  however, 
indispensable  to  the  safety  of  passing  vessels  that  it  should  be  marked 
in  as  distinct  a  manner  as  circumstances  will  admit.  3.  A  buoy-boat 
on  the  Great  Kip,  one  of  the  most  extensive  of  the  Nantucket  shoals. 
4.  A  buoy-boat  on  the  sand  shoal  lying  to  the  eastward  of  the  northern 
end  of  Bass  Rip.  5.  A  spar-buoy  on  the  sand-spit  extending  from 
Fox's  Point,  Nashawena  island,  at  the  southern  entrance  of. Quicks* 
Hole ;  (see  sketch  A,\  6.  A  wooden  beacon,  (to  be  painted  black,)  on 
Long  island,  Boston  narbor,  placed  so  as  to  range  with  the  northeast 
end  of  Spectacle  island,  for  tne  safe  navigation  of  the  main  ship  chan- 
nel; (see  sketch  A;)  recommended  also  by  Lieutenant  Commanding 
Charles  H.  Davis,  in  1847.  7.  A  similar  beacon  on  the  southeast  part 
of  Long  island,  Boston  harbor,  to  range  with  Nix's  Mate,  and  to  facil- 
itate the  passage  through  the  Broad  Sound  channel.  8.  A  buoy-boat 
on  the  southwest  end  of  Billingsgate  shoal,  Manchester  bay,  and  two 
spar-buoys  on  the  southern  edge  of  the  shoal,  planted  at  regular  inter- 
vals between  the  boat  and  ItiUingsgate  island.  9-*  A  spar-buoy  on 
Bibb  Rock,  southward  and  westward  of  Wellfleet  harbor.  10.  Changes 
in  the  position  of  the  lights  at  Chatham,  to  adapt  them  to  the  changes 
in  the  coast  there. 

These  recommendations  are  fully  concurred  in,  as  his  field  of  work  has 
extended,  by  Lieutenant  Commanding  Swartwout,  who  commanded  the 
brig  Washington,  attached  to  Lieutenant  Commanding  McBlair's  party. 

In  connexion  with  this  subject  I  present  the  following  extract  from  a 
report  (November,  1850)  of  Lieutenant  Commanding  Maffitt,  United 
Stales  navy,  assistant  in  the  coast  survey : 

^^  I  examined  a  rock  in  the  main  ship  channel,  Boston  harbor,  near 
the  buoy  of  the  Lower  Middle,  upon  which  the  British  mail  steamship 
C€unbria  struck,  and  found  it  to  be  identical  with  a  rock  already  found 
on  the  Coast  Survey  chart  to  be  seen  in  the  work  of  1847." 

Reconnaissance. — ^It  has  been  necessary  merely  to  extend  the  recon- 
naissance in  this  section,  during  the  present  season,  to  one  range  of  sta- 
tions beyond  the  Penobscot,  m  order  to  prevent  possible  interference 
With  the  primary  triangulation  of  the  next  season*    This  has  been  done 
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by  assistant  C.  O.  Boutelle,  and  the  result  is  shown  on  sketch  A.  The 
fact  that,  if  necessary  to  the  work,  either  from  the  position  of  the  final 
base  of  verification  in  this  section  or  other  cause,  a  point  can  be  found 
on  the  Ebeeme  mountains  readily  connected  with  the  coast,  has  been 
ascertained.  Mr.  Boutelle  also  estabUshed  the  station  on  Ragged 
mountain,  (Camden  mountains.)  He  was  accompanied  during  his  re- 
connaissance by  Major  Prince,  United  States  army,  assistant  in  the 
coast  survey. 

Mr.  Boutelle  made,  also,  a  reconnaissance  for  the  main  chain  of 
secondary  triangles  over  Casco  bay  in  the  course  of  the  season. 

Primartf  triangulatwn^  astronomical  observations^  <Jt. — The*  party  uqder 
my  immediate  charge  was  transferred  to  this  section  in  July,  and  be- 
tween the  second  of  that  month  and  the  fifth  of  November  two  stations 
were  occupied  for  geodetic  and  astronomical  work,  and  one  for  astro- 
nomical observations.  The  magnetic  variation,  dip,  and  intensity,  were 
measured  at  two  of  the  stations;  vertical  angles  were  measured  for 
height  at  the  three;  and  a  meteorological  register  was  kept  during  the 
progress  of  the  other  observations.  The  area  of  the  work,  estimated 
m  the  usual  way,  was  2,402  square  miles.  I  was  assisted  in  the 
measurement  of  horizontal  and  vertical  angles,  and  the  azimuth  deter- 
minations, by  Lieutenant  W.  P.  Trowbridge,  of  the  corps  of  engineers, 
and  the  observations  for  time  and  latitude  were  made  under  my  imme- 
diate direction  by  sub-assistant  George  W.  Dean. 

At  Mount  Pleasant  station,  (Oxford  county,  Maine,)  22  horizontal 
angles  of  the  primary  triangulation  were  measured  by  1,300  observa- 
tions, with  the  thirty-inch  theodoUte  of  Troughton  and  Simms,  (C.  S. 
No.  I,)  130  vertical  angles  for  difference  of  height,  with  the  micrometer 
of  this  instrument,  and  thirty  for  absolute  elevation,  by  a  six-inch  Gam- 
bey  theodolite,  (C.  S.  No.  34,)  sets  of  six  repetitions  being  employed. 
A  signal  was  placed  upon  the  highest  point  of  Mount  Waslungton, 
and  observed  upon  whenever  the  atmosphere  was  clear. 

The  azimuths  were  measured  by  seventy-tvo  observations,  in  seven 
sets,  on  Polaris,  near  the  upper  and  lower  culmination,  the  method,  re- 
ferred to  in  my  report  of  last  year,  of  corresponding  azimuths  before 
and  after  culmination  being  used.  The  star  was  referred  to  a  mark 
distant  about  three-quarters  of  a  mile,  nearly  in  a  line  to  the  Blue 
Mountain  station,  between  which  and  the  mark  the  angle  was  meas- 
ured by  the  micrometer.  The  observations  were  made  with  the  thirty- 
inch  theodolite,  (C.  S.  No.  1,)  and  in  five  positions  of  the  instruments 

The  latitude  was  determined  by  Talcott's  method,  with  a  zenith 
telescope  by  Wiirdeman,  (C.  S.  No.  6,)  which  has  been  already  referred 
to,  havmg  a  focal  length  of  forty-nine  inches,  an  aperture  of  three  and 
a  half  inches,  and  used  with  a  magnifying  power  of  six  hundred. 
Two  hundred  and  thirty-six  observations  were  made  upon  forty-four 
pairs  of  stars,  arranged  from  eighty-one  stars  taken  firom  the  Green- 
wich catalogue;  using,  also,  as  many  as  practicable  of  the  stars  of 
which  the  places  have  been  determined  by  the  Coast  Survey  zenith 
sector.  The  usual  determination  of  ,the  value  of  the  micrometer  and 
level  divisions  of  the  instrument  were  made.  The  longest  and  shortest 
aides  of  the  primary  triangulation  of  the  season  were  eighty-four  and 
twenty-two  miles,  respectively. 
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Some  of  the  lines  from  Mount  Pleasant  having  been  obstructed  by 
die  erection  of  a  new  house  upon  the  mountain,  a  second  station  point 
was  selected  by  Mr.  Boutelle,  about  fifty-seven  feet  from  the  first,  and 
in  the  line  fi'oai  Sebattis  to  the  original  statioa.  This  distance  was 
very  carefully  measured  twice  by  a  standard  metre-bar  placed  on  a 
wooden  frame,  the  two  measurements  scarcely  difiering*  They  were 
inade  by  myself,  assisted  by  Lieutenant  Trowbridge  and  Mr.  Dean. 

I  was  indebted  for  assistance,  in  posting  heliotropers  and  other  ar* 
rangements,  to  assistant  C.  O.  Boutelle  and  Mn  Fairfield.  Mr.  Bou- 
telle  also  observed  for  me  during  a  brief  absence,  on  duty,  bom  Mount 
Pleasant. 

At  Ossipee  station,  (York  county,  Maine,)  15  horizontal  angles  were 
measured  by  1,470  observations,  with  theodolite  No.  1,  and  128  vertical 
angles  for  height,  with  its  micrometer,  and  with  the  six*inch  Gambey 
theodolite,  before  referred  to. 

At  Cape  Small  station,  (Lincoln  county,  Maine,)  eleven  observations 
for  azimuth  were  made  on  seven  different  days.  The  observations 
Were  made  on  Polaris-— six  at  upper  cttlminatk>n,  four  at  eastern  elonga- 
tion, and  one  at  western  elongation. 

The  observations  for  time  and  latitude,  made  under  my  direction  by 
sub-assistant  Geo.  W.  Dean,  wete  as  follows: 

At  Mount  Pleasant  station,  94  observations  for  time,  upon  16  stars, 
paired  as  high  and  low  stars,  with  transit  C.  S.  No.  6,  (Troughton 
and  Simms,)— the  equatorial  intervals  of  the  wires  of  this  instrument 
were  determined  by  47  observations  upon  six  stars.  For  latitude, 
S36  observations  were  made  with  zenith  telescope  C.  S.  No.  5,  f  Wiir* 
deman,)  upon  44  sets  of  stars  arranged  from  81  different  stars  selected 
from  the  Greenwich  twelve-year  catalogue.  When  the  places  of  the 
stars  have  been  determined  wiili  the  eenith  sector  as  well  as  at  Green^ 
wich,  equal  weight  has  been  given  to  each  determination.  For  the 
value  of  the  micrometer,  60  observations  were  made  upon  Polaris  at 
eastern  elongation,  and  79  observations  upon  a  collimator  for  value  of 
level  scale. 

At  Cape  Small  station,  with  the  same  instruments,  104  observadons 
for  time  were  made  upon  14  stars,  and  243  observations  for  latitude 
upon  40  sets  arranged  from  79  different  stars.  For  the  value  of  the 
micrometer  of  the  zenith  telescope,  91  observations  were  made  upon 
Polaris  at  eastern  elongation ;  for  value  of  level  of  same  instrument, 
48  observations  upon  a  collimator,  in  the  usual  manner. 

The  time  of  beginning  and  end  of  the  solar  eclipse  of  July  87,  1851, 
were  observed  at  Mount  Pleasant  station. 

The  magnetic  observations  made  by  sub-assistant  Dean,  assisted  by 
Mr.  Edward  Goodfellow,  at  Mount  Pleasant  and  Cape  Small,  were  as 
foOows:  For  declination,  133  observations  on  9  diflferent  days;  for  hori- 
Bontal  intensity,  7  sets  on  7  days;  and  for  dip,  5  sets  on  6  days.  The 
declination  and  intensity  were  observed  with  the  portable  declinomet^ 
of  Gauss  ft  Weber,  as  arranged  by  Professor  Lloyd  and  Colonel  Sa- 
bine, (Jones,  No.  22,  C.  8.  No.  1,)  and  the  dip  with  a  circle  of  eig^t 
inches,  belonging  to  the  Smithsoman  Institution. 

The  meteorological  observations  at  diese  stations,  made  by  Mr.  Ed- 
ward Goodfellow  and  Mr.  B.  F*  West,  oonaisted  of  828  readings  for 
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temperatnre  of  the  air,  for  moisture,  (wet  bulb  tbennometer,)  tor  pre«- 
sure,  (Alexander  barometer,)  and  miscellaneous. 

Additional  observations  were  made  eight  times  a  day,  on  eight  days, 
of  the  barometer,  thermometer,  &c.,  by  request  of  Professor  Arnold 
Guyot,  of  Cambridge,  to  correspond  with  his  observations  for  height 
in  tne  While  noountains  and  the  adjacent  country.  The  height  of  the 
sur&ce  plane,  as  shown  by  clouds  resting  on  the  Presidents'  range, 
was  also  noted  from  Mount  Pleasant  at  nis  suggestion.  These  ob- 
servations were  made  by  Mr.  Edward  Goodfellow  and  Mr.  B.  F.  West- 

The  following  magnetic  observations  were  made  by  assistant  J.  E. 
Hilgard,  between  the  15th  and  31st  of  August.  The  localities  in- 
dicate the  charts  to  which  the  results  of  the  variation  wiU  be  applied. 

dtatioRs.  DedinatiOD.  Dip.  Itttenailf. 

Bramhall's  Hill,  in  t'ortland 3  days  4  sets  3  sets. 

KennebunkPort 3     "  3    "  2    " 

Cape  Neddock 3     »*  3    **  2    « 

These  observaticms  cc»xiplete  the  series  as  £ir  east  as  Portland  harbor. 

The  instruments  used  were  the  declinometer  No.  20,  by  Jones,  and  a 
nine^nch  dipn^ircle  by  Barrow,  with  reading  microscopes  and  venuers. 

Assistant  8.  C.  Walker  has  collected,  for  convenient  reference  and 
coi^>arisoD,  all  the  results  obtained  by  the  transportation  of  chronome- 
ters for  the  diflferences  of  longitude  of  Harvard  and  Liverpool  obser- 
vatories* The  data  are  those  repented  by  William  Cranch  Bond,  esq., 
director  of  the  Harvard  observatory,  for  the  Coast  Survey,  and  those 
of  the  special  chronometer  expedition  of  1849-^M,  undertaken  by  the 
Coast  Survey,  and  under  Mr.  Bond*s  immediate  direction.  They  are 
classified  as  fallows: 

1.  Results  by  chronometers  making  one  western  voyage,  between 
Boston  and  Liverpool,  and  on  trial  for  the  government,  or  for  the  com- 
mercial marine. 

2.  Results  by  chronometers  used  in  several  western  voyages  prior 
to  1849. 

3.  Results  of  the  western  Voyages  in  the  special  chronometer  expe* 
dition  of  1849-50  (also  reported  by  Professor  Bond)  with  cs^dinaiy 
chronometers. 

4.  As  class  3,  but  with  selected  chronometers. 

&  Results  of  eastern  voyages,  otherwise  as  class  3. 

6.  As  class  &,  bot  with  selected  chronometers. 

The  indiscriminate  mean  of  the  results  by  these  six  classes  gives  for 
the  longitude  of  Cambridge,  west  of  Liverpool,  4  hours  44  minutes 
39.96  seconds. 

The  services  of  W.  C.  Bond,  esq.,  director  of  the  Cambridge  (Af^ 
servatory,  have  been  rendered  to  the  Coast  Survey  in  various  astronomic 
dd  observationSf  telegraphic  and  chronometer  operations,  the  nature 
and  progress  of  which  may  be  gathered  from  the  following  extracts 
fhun  his  report: 

**  I  have  to  report  the  observation  of  thirty  moon  cnlnnnatianst  ft 
pnition  of  which  have  been  forwarded  to  the  Coast  Survey  office  itt 
Washington,  corresponding  to  similar  observations  made  at  Point  Pinos 
and  Sen  Dtego,  Canfomia,  by  Coast  gnrvey  assistant  Ihividson. 
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«•  Tweh^e  occultalions  of  stars  by  the  moon  and  one  solar  eclipse 
have  been  observed  at  this  place,  the  latter  by  four  observers,  each 
being  furnished  with  separate  chronometers  and  instruments.  The 
telescopes  used  weie  of  different  kinds  and  powers,  according  to  the 
suggestion  of  Mn  Airy,  in  his  paper  of  instructions  relative  to  this 
eclipse. 

«*  *rhe  results  which  have  been  obtained  by  means  of  the  electro- 
magnetic apparatus  for  recording  astronomical  observations  are  quite 
tetisfactory.  This  method  of  adapting  the  electric  current  to  the  wants 
4[>f  the  astronomer,  and  which  has  grown  up  under  the  fostering  care  of 
the  Coast  Survey,  is  purely  American^  and  is  acknowledged  as  such  in 
Europe. 

"The  complete  apparatus  designed  and  made  by  ourselves  for  the 
coast  survey,  after  having  been  tested  at  this  observatory  during  sev* 
era!  months,  was,  with  your  consent,  taken  to  England,  and  put  in 
operation,  in  May  last,  at  the  Royal  Astronomical  Society's  rooms  in 
Somerset  House,  in  London,  where  it  was  examined  and  tried  by  those 
^ho  felt  an  interest  in  such  matters,  this  being  considered  the  most  ef- 
fectual course  to  pursue  in  order  to  convince  astronomers  of  the  superior 
accuracy,  expedition,  and  convenience  of  this  method.  At  the  request 
of  several  distinguished  scientific  gentlemen,  the  coast  survey  apparatus 
was  transferred  to  the  rooms  of  the  British  Scientific  Association,  at 
Ipswich ;  and,  subsequently,  we  were  urged  to  have  it  put  up  in  the 
oepartment  assigned  to  American  inventions  at  the  great  Exhibition  in 
Hyde  Park.  As  a  proof  of  the  estimation  in  which  this  is  held,  I  may 
be  allowed  to  mention  that  the  Astronomer  Royal  is  now  engaged  in 
introducing  the  *  American*  method  of  recording  into  the  observatory 
at  Greenwich ;  and  we  hear,  through  the  newspapers,  that  Ae  council- 
medal  of  the  great  Exhibition  has  been  awarded  to  our  apparatus :  it 
had  previously  obtained  the  gold  medal  of  the  Massachusetts  Mechan*- 
ical  Association.  We  have  nearly  completed  a  similar  apparatus  for 
our  own  use  at  this  observatorjr,  in  order  more  particularly  to  observe 
moon  Qulmina^ons,  in  connexion  with  your  apparatus,  when  it  shall 
have  been  put  in  operation  at  the  Seaton  station,  in  Washington.- 

"  The  chronometer  expedition,  which  you  put  under  my  care,  fot 
determining  the  diflferences  of  longitude  of  the  observatories  of  Green- 
wich, Liverpool,  and  Cambridge,  closed  for  the  season — so  far  as  the 
transfer  of  Cnronometers  was  concerned — on  the  arrival  of  the  Reamer 
America,  on  the  17th  instant.  We  have,  this  year,  the  data  given  for 
difl^ences  of  longitude  by  one  hundred  and  ninety  chronometers;  these 
instruments  are  now  on  trial  for  their  subsequent  rates,  and  will  b6 
sid^eoted)  for  temperature  corrections,  to  the  cold  of  the  approaching 
"winter.  ° 

"According  to  your  instructions,  I  have  made  prelimTnary  arrange- 
ments for  the  connexion  in  longitude,  by  means  of  the  electric  telegiaph, 
of  the  British  surveys  of  tlie  Bay  of  Fundy  and  Gulf  of  St.  Lawrence 
with  the  United  States  coast  survey.  (Commander  Shordand  writes 
tne  that  he  will  be  in  readiness  to  meet  us  at  Halifax  the  beginning  of 
November." 

In  this  section,  Wm-  Mitchell,  esq.,  has  also  been  engaged  in  astro- 
nomical observations  for  the  use  of  the  coast  survey.    His  results  for 
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the  year  cooBist  of  SOO  pairs  of  zenith  distances  of  stars,  37  moon  col* 
minating  observations,  2  occoltationSy  and  50  meridian  transits  Sat 
time. 

Secondary  trianpdation. — The  scheme  of  secondary  trianguktion  of 
the  coast  of  New  Hampshire  and  part  of  Maine,  between  the  Piscataqna 
and  Saco  rivers,  commenced  last  year  by  Captain  T.  J.  Cram,  United 
States  topographical  engineers,  assistant  in  the  coast  survey,  has  been 
completed  Siis  season  to  the  line  Ossipee — ^Fletcher's  neck,  (see  sketch 
A,)  mcluding  its  complete  connexion  with  the  primair  work.  The 
party  took  the  field  on  the  20th  of  June,  between  which  date  and  the 
7th  of  October,  to  which  Captain  Cram's  report  extendst  20  stations 
were  occupied,  and  952  sets  of  observations  made  on  199  points,  con* 
sisting  of  stations,  Mgbt*houses,  steeples,  &c,  with  the  twelve^nch  re* 
peating  theodolite  of  Troughton  &  Simms,  (C.  S*  No.  18.)  Of  these 
stations  occupied,  eight  were  in  New  Hampshire  and  twelve  in  Maine* 
Not  less  than  six  repetitions  with  the  telescope  direct,  and  six  telesoc^ 
reversed,  were  counted  as  a  set;  the  total  number  of  observations  beinff 
8,148.  The  area  covered  by  the  secondaiy  triangulation  proper,  and 
including  the  triangles  which  connect  it  with  the  primary  work,  is  700 
square  miles. 

At  the  station  marked  ''Mason''  on  the  sketch,  the  instrument  was 
elevated  fifty^two  feet  above  the  ground,  to  avoid  expensive  cutting  of 
the  woods  around  it*  Captain  Cram  reports  the  results  of  this  expenf- 
ment  to  be  satisfactory. 

This  work  is  connected  with  the  secondary  triangulation  of  the  coast 
of  Massachusetts,  bv  assistant  C.  O.  Boutelle,  on  the  southwest,  at  the 
line  ''  Powow — Seabrook ;"  with  the  secondary  triangulation  laid  out  for 
Casco  bay,  by  the  same  assistant,  on  the  line  **  Fletcher's  neck — Ossipee :" 
it  unites  with  the  triangulation  of  Portsmouth  harbor,  by  Captain  Stans- 
bury.  United  States  topographical  engineers,  on  the  line  '*  Newcastle-^ 
Pulpit  rock,"  and  is  controlled  by  the  connexion  with  the  primary  sta« 
tions  '' Pattuccawa,"  ^'Agamenticus,"  and  "Ossipee,"  and  the  stations 
''Isle  of  shoals"  and  "Fletcher's  neck,"  observed  upon  in  the  primanr 
series.  In  all  the  connexions  referred  to,  the  importance  of  wbich  is 
ably  set  forth  in  Captain  Cram's  report,  there  are  lines  of  verification. 

Captain  Cram  was  engaged  during  the  winter  in  copying  in  dupfi* 
cate  and  in  computing  his  work  of  the  past  season,  as  far  as  the  data 
were  complete;  the  entire  office  work  was  not,  however,  finished,  be- 
fore it  was  necessaiy  to  take  the  field;  so  that  with  the  comj^etion  of 
the  scheme  of  triangulation  of  this  part  of  the  coast  this  year,  there  is  a 
considerable  accumulation  of  office*work. 

After  the  date  of  my  re{>ort  of  last  year,  assistant  C.  O.  Boutelle 
completed  his  work  connecting  the  secondary  triangulation  of  the  coast 
cf  Massachusetts  with  that  of  New  Hampshire  and  Maine,  erecting  the 
necessary  signals  and  measuring  the  angles,  between  the  1st  df  Octo* 
ber  and  8th  of  November.  The  number  of  stations  occupied  was  13, 
and  156  angles  were  measured,  upon  154  objects,  by  950  observations* 
Vertical  angles  were  also  measured  upon  S8  objects,  59  zenith  distances 
tieing  determined  by  578  observations.  The  mstrument  used  in  both 
^cases  was  an  eight-inch  theodolite  by  Gambey,  (C.  S*  No.  24.)    la 
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reference  to  the  method  of  determiniDg  heights  by  obser^g  zenith 
distances,  Mr.  Boutelle  remarks : 

'  **  The  height  above  the  mean  level  of  the  sea  of  the  point  of  obser* 
iration,  in  the  tower  of  the  Harris  street  church,  (Newouryport,)  has 
been  carefully  determined.  The  plane  of  mean  level  of  the  sea  was 
obtained  by  observations  on  seven  consecutive  tides  in  the  Merrimack 
liver,  at  one  of  the  Newburyport  wharves.  These  were  referred  to  a 
bench-mark  on  the  top  of  the  wharf,  fh>m  whence  a  series  of  levels  was 
carried  to  the  church.  It  is  pleasant  to  be  able  to  state  that  the  height  of 
*  Powow  hill,*  determined  nrom  these  observations,  difiered  less  than 
ft  foot  from  that  obtained  by  a  series  of  zenith  distances,  running 
through  many  sides  of  triangles,  from  levels  taken  at  Dorchester 
Heights  and  Nantasket,  in  Boston  harbor." 

Mr.  Boutelle  was  assisted  by  Messrs.  Fairfield  and  Gregorie.  After 
dosing  this  work,  he  proceeded  to  the  office  to  prepare  for  the  duQr 
assigned  him  in  Section  V,  of  which  an  account  is  given  in  its  proper 
place. 

Topography* — ^he  topography  has  employed  two  double  parties  and 
one  smgle  party  during  the  chief  part  of  the  season:  one  of  the  former 
working  on  Cape  Cod,  the  other  on  Cape  Ann,  and  the  latter  near 
Newburyport.  The  plane-table  sheets  are  shown  on  sketch  A,  and  are 
oumberedt  28,  31^,  87,  38,  39,  and  41.  The  area  embraced  in  them 
is  66  square  miles,  and  the  extent  of  shore-line  217  miles. 

The  weather,  which  has  been  generally  unfavorable  for  the  operations 
•f  the  survey,  has  been  very  favorable  to  the  execution  of  the  topo* 
graphy.  The  nature  of  the  ground  in  this  section  makes  it,  however^ 
die  most  difficult  to  represent,  from  its  varied  surface,  and  from  the 
Bumber  of  details  required  in  many  places  by  the  closely  settled  char-> 
flcter  of  the  country. 

A  double  party  (that  is,  a  party  working  two  plane  tables)  under  the 
charge  of  assistant  H.  L.  Whiting,  with  Mr.  R.  M.  Bache  as  assistant, 
has  been  occupied  from  the  latter  part  of  June  until  early  in  October,  in 
continuing  the  topographical  survey  of  Cape  Ann.  The  work  is  com- 
prised in  three  sheets,  Nos.  37,  38,  and  39,  (sketch  A,)  and  extends 
nom  Beverly  farms,  near  Salem,  along  the  south  shore  of  the  cape  to 
its  extremity ;  and  on  the  eastern  slK)re  to  Halibut  Point,  the  north- 
eastern point  of  the  cape.  The  area  embraced  is  35  square  miles,  the 
extent  of  shore-line  60  miles,  and  the  extent  of  coast  measured,  in  its 
general  direction,  about  18  miles.  The  topography  includes  Manches- 
ter and  Gloucester  harbors,  and  Rockport,  and  extends  from  the  shore 
Co  the  nearest  road  in  die  interior,  thus  mcluding  nearly  all  the  area 
between  the  water-line  and  the  rocky  and  wooded  portion  of  Cape 
Ann,  until  near  the  eastern  portion,  when  it  embraces  the  hij?hest 
gronnd  of  the  cape.  The  difficult  character  of  this  survey  wUl  be 
understood  from  Mr.  Whiting's  general  description  of  the  topography 
of  the  cape :  "  The  character  of  the  country  is  oroken  and  rocky.  The 
wanee  of  hiUs  forming  the  back-bone,  as  it  were,  of  the  cape,  is  covered 
witn  a  mixed  growth  of  pine,  oak,  maple,  &c.,  and  is  generally  unsus- 
ceptible of  cultivation ;  the  land  is  sterile,  and  among  the  valleys  and 
broken  ridges  are  numerous  swamps.    The  average  height  of  the  hilld^ 
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and  ridges  is  fiom  160  to  SOO  feet,  with  occasjooal  peaks  of  225  and 
230  feet. 

"  The  extremity  c^  Cape  Ann,  including  the  townships  of  Glouces* 
ter  and  Bockport,  is  nearly  an  island,  formed  by  the  inlet  of  Gloucester 
harbor  and  river  from  the  south,  and  Annis  Squam  harbor  and  rives 
from  the  north*  These  waters  nearly  unite ;  and  formerly  a  canal  was 
opened,  maldng  a  communication  between  them  ;  but  the  tide  meetisi|^ 
from  the  two  entrances  and  the  shoal  waters  of  Squam  river  made  it  of 
little  service;  and  now  the  main  road  to  th#  peninsula  is  diked  acrow 
the  canal,  entirely  closing  it. 

*'  The  interior  of  the  peninsula  is  lightly  wooded  among  the  hills  and 
swamps,  but  generally  Darren  of  ibliage.  The  land  first  seen  from  sea 
is  '  Poole's  hiU,'  about  230  feet  high.  Piffeoo  hill  ia  about  195  feet| 
but  being  quite  near  the  shore,  is  soon  made  from  sea.  Rail^sut  hill  is 
about  210  feet,  and  near  Gloucester  harbor. 

**  The  character  of  the  shore  and  waters  of  Cape  Ann  is  more  bold 
and  broken  than  any  thus  far  surveyed  in  this  section." 

The  shores  of  the  extremity  of  Cape  Ann  are  bold  and  abrupt. 
*<  Coasting  vessels,  in  rounding  the  cape,  pass  quite  near  the  shore;  and 
the  harbor  of  Gloucester  is  quite  deep  in  comparison  with  simlaF 
waters  to  the  westward. 

'*  There  are  some  dangerous  ledges  and  rocks  off  the  eastern  point 
of  the  cape,  the  *  Salvag^es,'  the  *  Londoner,'  Sec.;  but  the  lights^  of 
Thatcher's  island  are  sufficient  guides  to  navigators  in  avoiding  them, 
and  I  believe  but  few  wrecks  or  disasters  occur  to  vessels  in  passiqg 
the  cape* 

*'  The  character  of  the  topography  has  been  of  the  most  complicated 
and  intricate  kind,  the  detmls  in  contour,  outline  of  shore,  &c.,  beii^ 
the  greatest  yet  surveyed  in  this  section.  The  artificial  details  in  the 
towns  of  Manchester,  Gloucester,  and  Rockport,  are  also  very  great.'* 

The  work  in  Beaufort  harbor.  North  Carolina,  by  Mn.  Wbiting»  ia 
described  under  the  head  of  Section  IV;  he  is  now  under  instructioiia 
to  proceed  to  Savannah  river,  (Section  V.) 

A  double  party,  under  charge  of  assistant  J.  B.  Gluck,  with  Mr*  W* 
S.  Walker  as  aid,  was  at  work  on  Cape  Cod  from  the  latter  part  of 
.July  to  the  close  of  October;  at  first  on  the  sheet  No.  2S,  m  the 
vicinity  of  Chatham,  and  next  on  No.  31},  near  Welfiieet.  Up  to  tike 
first  of  October,  the  area  surveyed  was  eleven  and  five-eighths  square 
miles,  and  the  extent  of  shore-line  72  miles.  In  his  report,  Mr.  Gluck 
remarks :  *'  In  illustration  of  the  intricate  nature  of  topography  upon 
sheet  No.  88,  Cape  Cod,  I  would  state  here,  that  an  area  of  c^y  7^ 
square  miles  contains  not  less  than  162  hill-tops,  143  hollows,  and  21 
ponds  of  larger  and  smaller  size,  with  hills  from  10  to  100  feet  high^ 
the  representation  of  which  fi>rms  a  most  complicated  system  of  hori^ 
.sontal  curves ;  a  circumstance  which  should  explain  satisfactorily  thcr 
comparatively  small  amoimt  of  area  surveyed  upon  Cape  Cod.^''  The 
shore-line  of  Chatham  harbor  was  furnished  to  the  hydrographic  partjr 
who  made  the  examination  there. 

On  the  Welfleet  sheet,  (No.  31^,^  Mr.  Gluck  surveyed  6i  squam 
miles,  and  determined  18  miles  of  snore-line,  dosing  his  work  in  thi^ 
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section,  and  tranafemog^hb  party  to  the  Pat^sco  (Sectioi^  III)  at  the 
close  of  October. 

The  surveying  done  by  Mr.  Gluck  in  Sections  11  ^r  light-houses  in 
New  York  harbor)  and  UI  (Patapsco  river,)  will  be  found  npticed  in. 
its  appropriate  plaoe. 

Assistant  A.  W*  Longfellow  cotnmenced  the  execution  of  the  topo- 
graphy of  Newburyport  harbor  on  the  16th  of  August,  and  will  ais- 
cbaige  his  party  about  the  20tb  of  November.  Up  to  the  1st  of  November 
be  has  surveyed  an  area  of  18}  square  miles,  and  an  extent  of  shore- 
line of  67  miles.  The  work  was  becun  on  Plumb  island,  and  included, 
first,  the  immediate  shore-line  of  the  hmbor  and  approaches,  which 
were  furnished  at  once  to  the  sounding  party,  for  use  in  their  operaUqus. 
)t  includes  the  wharves  aud  principal  stneets  of  the  city,  and  will 
comprise,  this  season,  all  that  is  necessary  for  a  harbor  map.  The 
plane-table  sheet  of  this  work  is  numbered  41  on  the  sketch  A. 

Hydroemphf. — The  party  under  the  command  of  Lieutenant  Charles 
H.  McB&ir,  United  States  navy,  assistant  in  the  coast  survey,  com- 
menced work  about  the  close  of  June,  and  finished  about  the  middle 
of  October.  (See  sketch  A,  Nos.  1  and  2.)  The  continuation  of  the 
l^ydrpgraphy  of  Nantucket  shoals  formed  the  first  object  of  the  season; 
next,  the  completion  of  the  work  in  Muskeget  cbaiuiel,  £br  the  chart  of 
diat  passage,  which  is  nearly  prepared  ibr  publication;  next,  some 
supplementary  work  between  Martha*s  Vineyard  and  Block  island,  for 
the  off-shore  chart,  which  is  also  nearly  engraved ;  and  last,  the  com- 
pletion of  the  hydrography  of  Salem  harbor.  The  process  made,  to 
September  25,  is  stated  by  Lieutenant  Commaiiding  McBlair  in  his 
^aual  repoit,  as  follows: 

'*  The  hydrography  of  the  shosds  was  prosecuted  between  the  3d 
July  and  8th  September;  that  of  the  Ifuskeget  channel,  between  the 
dthand  13th  of  September;  and  the  remaining  period,  between  the 
last  date  aiid  the  present  time,  has  been  occupied  m  the  filling-in  work 
^  the  westward  of  Martha^s  Vineyard. 

^^The  results  obtained  in  the  cufierent  sections  are  exhibited  in  the 
annexed  tables.    (See  sketch  A,  Nos.  1  and  2.) 

1.  Field  of  work^—Namtucha  Shoals. 

m 

Area  included  within  sounding  limits  •..•. 130  square  miles* 

Extent  of  sounding  hues 2$2  nules. 

Number  of  casts  of  lead 2t622 

Pepth  of  water varying  firom  13  feet  to  23  fiithoms* 

8.  JPiM  of  work.'-'^Miuiht^et  channel  avd  aj^oacheSm 

Area  within  sounding  limits 43  square  miles. 

ISxtent  of  sounding  hues 103  oules* 

Number  of  casts  ci  lead 2,956 

Depth  of  water varying  fit)m  6  feet  to  21  fathoms. 


40  S.  Doc.  3. 

3.  Field  of  \Dork. — Between  Block  Lland  and  Gay  Head. 

Area  within  sounding  limits 105  square  imle8» 

Extent  of  sounding  lines 146  limes. 

Number  of  casts  of  lead 1,000 

General  depth  of  water 18  fathooM* 

"  The  hydrography  of  the  Nantucket  shoals  (sketch  A,  No.  2)  em* 
braced  the  completion  of  the  survey  of  the  shoal  to  the  north  and  west 
of  Davis's  bank,  the  re-examination  and  continuance  of  the  surrey  of 
Davis's  bank,  and  the  determination  of  a  part  of  Fishing  Rip. 

"  The  shoal  north  of  Davis's  bank  is  only  separated  from  the  Great 
Rip  by  a  narrow  slue,  and  may  be  regarded  as  merely  the  sootberQ 
extremity  of  that  shoal. 

*' Davis's  bank  is  found  to  extend  upwards  of  seven  miles  to  the 
^uthward  of  its  supposed  limits  in  that  direction,  but  our  opportunities 
did  not  enable  us  to  reach  and  determine  its  extreme  southern  point* 
The  Fishing  Rip  is  only  generally  established  as  to  position. 

«« To  determine  its  outhne,  extent,  shoalest  water,  and  general  char* 
acteristics,  will  require  a  more  extended  and  minute  examination  than 
it  was  in  our  power  to  bestow  on  it  during  the  season. 

•*  The  past  summer  has  been  marked  by  an  extraordinary  preva^ 
lence  of  fogs  and  rales,  which  have  seriously  interrupted  our  opera« 
tions,  and  limited  the  results." 

On  closing  this  part  of  the  work  Lieutenant  Commanding  McBlair^ 
in  the  steamer  Bibb,  proceeded  to  Wellfleet  to  examine  changes  which 
were  alleged  to  have  been  made,  in  the  great  storm  of  April  last,  in 
that  harbor.  The  verification  of  the  hydrography  did  not  show  such 
chances.  The  party  next  completed  the  hydrography  of  Salem  harbor  f 
and  the  means  disposable  for  tnis  portion  of  the  woik  being  exhausted, 
the  steamer  was  laid  up  at  Boston,  and  the  ofBcers,  detaikd  for  office 
duty,  reported  for  the  discharge  of  it  at  the  Coast  Survey  office  ift 
Washington.  The  supplementary  report  of  Lieutenant  Coramanding 
McBlair  states  the  work  in  Salem  harbor  as  foUows : 

**  The  survey  embraces  the  harbor  and  approaches  of  Salem,  Bev- 
erly, Manchester,  and  Marblehead. 

*'  It  has  been  executed  almost  altogether  in  boats^  and  necessarily 
with  more  than  usual  minuteness,  in  consequence  of  the  numerous 
ledges  and  shoals  which  obstruct  the  passages. 

<*  We  commenced  operations  on  the  3d  instant,  and  finished  on  the 
15th.  The  following  table  exhibits  the  amount  of  work  performed,  and 
the  results  obtained : 

Area  within  limits  of  sounding  lines 21  square  miles* 

Number  of  miles  of  soundings 176 

Number  of  casts  of  lead 7,494 

Depth  of  water  sounded  in fiDm  3  feet  to  93  fathoms* 

"Observations  were  made  in  the  main  ship^hannel,  to  determine  the 
direction  and  force  of  the  current." 

Lieutenant  Commanding  Swartwout,  in  the  brig  Washington,  was 
detached,  for  a  part  of  the  season,  in  this  section,  upon  the  survey  of 
No-Man's-Land  channel,  between  the  island  of  that  name  and  Martha^s 
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Vineyard  island,  and  also  upon  offshore  soundbgs,  between  the  merid- 
ians of  Gay  Head  and  Beaver  TaiL 

The  survey  comprised  an  area  of  14  square  miles,  in  which  1,200 
soundings  were  made,  and  81  angles  observed,  the  depth  of  water 
varying  from  8  feet  to  11  fathoms*  The  ofl^shore  work  consisted  of 
160  soundings,  over  3  lines,  the  total  length  of  which  was  176  miles. 

In  execution  of  his  instructions,  Lieutenant  Commanding  Woodhull, 
United  States  navy,  assistant  in  the  coast  survey,  in  the  schooner  Mad« 
ison,  has  occupied  8  stations  in  the  Vineyard  sound,  (see  sketch  A,) 
and  2  at  the  entrance  of  the  passages  between  Buzzard's  bay  and  the 
sound,  for  currents,  and  9  stations  for  tides.  The  tidal  observations, 
during  two  lunations,  were  made  at  eight  points  as  nearly  identical  as 
practicable  with  those  at  which  partial  results  were  obtained  last  year, 
and  after  this  period  two  of  the  gauges  were  removed  to  points  near 
the  middle  of  the  length  of  the  passage.  Quicks'  and  Wood's  Holes, 
and  simultaneous  observations  were  again  made. 

Lieutenant  Commanding  WoodhuU  states,  in  his  report: 

*^  During  the  observations  I  had  all  due  care  and  attention  paid  to 
the  regulation  of  the  time,  I  visited  the  stations  frequently,  to  see  that 
the  duty  was  faithfully  and  carefully  performed.  The  books  have  been 
well  kept;  observations  of  wind  and  weather  have  been  made  at  all  the 
stations.  The  barometer  and  thermometer  have  also  been  recorded 
with  great  care,  both  at  Quicks'  and  Wood's  Holes;  in  &ct,  I  feel  satis^ 
fied,  as  far  as  I  could  control  circumstances,  nothing  has  been  neglected 
to  insure  favorable  results.  The  tidal  observations  have  been  con*» 
ducted  agreeably  to  your  directions  in  every  respect,  save  observing 
them  every  hour  for  three  consecutive  days.  I  made  all  my  arrange^ 
ments  to  comply  with  your  instructions  in  this  particular,  but  did  not 
succeed,  owins  to  the  constantly  unfavorable  state  of  the  weather 
during  nearly  me  whole  of  the  time  comprised  in  the  two  lunations." 

The  current  observations  made  are  thus  referred  to;  (see  also 
fcketch  A) : 

"In  connexion  with  the  above,  the  observations  of  currents  received 
my  attention,  and,  I  think,  will  prove  satisfactory.  The  currents  were 
observed  during  the  first  lunation  at  Nos.  2,  16,  16,  17,  18, 19,  and  20. 
On  the  second  lunation,  Nos.  3,  7,  10,  16,  16,  17,  18,  and  19. 

"When  the  stations  were  occupied  the  weather  was  calm,  occasion** 
ally  foggy,  with  a  rather  smooth  sea.  This  state  of  the  weather,  though 
not  highly  favorable,  was  sufficiently  so  to  ascertaii  the  correct  direc** 
tions  and  force  of  the  currents.  Four  consecutive  tides  were  taken  at 
tach  of  these  stations,  two  ebbs  and  two  floods,  and  the  velocity  on  the 
surface  and  fifteen  feet  below  it.  You  will  perceive  I  did  not  fail  to 
take  advantage  of  all  the  good  weather  that  ofiered,  and  the  results 
have  been  nearly  twice  that  of  last  year,  and  four  times  as  great  as 
those  of  the  year  before." 

The  noml)er  of  observations  of  tides  was  2,817  during  the  year,  and 
of  currents  978  on  16  days. 

Leaving  the  tidal  observations  in  charge  of  a  part  of  the  officers  of 
his  party.  Lieutenant  Commanding  WoodhuU  proceeded  to  Chatham 
harbor  and  made  the  preliminary  survey  to  which  I  have  already 
rihided. 
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.  The  party  next  ei^ecoted  the  souadixigs  of  the  Bfptoacjt  to  FoTt4* 
mouth  harbor,  New  Hampshire,  and  of  the  intricate  channel  hehuadt 
the  navy-yard  at  Kittery,  Maine*  The  area  of  the  off-ishom  woik  was 
77  square  miles,  extending  to  the  Isle  of  Shoals;  231  miWs  were  nm 
in  sounding,  4,150  ca3ts  oi  the  deeprsea  le^d  i:pa4e,  axid  300  anffles  Um 
position  observed*  Lieutenant  Commanding  WoQc|hull  st^teft  that  th^ 
irregularities  of  thp  bottoqa  are  such  as  to  reiuleor  the  spupdipge  of  com- 
paratively little  value  in  determining  the  position  of  a  vessel  on  this 
part  of  the  coast  in  thick  weathen  The  tides  will  be  pbserv^d  a(  iPorts- 
mouth  during  at  least  two  lunations* 

The  harbor  of  Newburyport,  Massachu^tls,  and  the  appro^che^t 
have  also  been  sounded  out,  oy  this  party,  seaward,  between  three  an<i 
four  miles,  and  about  two  miles  and  a  half  on  both  sides  of  the  entrance. 
''  The  inside  work  extends  from  the  bar  to  about  a  mile  and  a  hal^ 
above  the  railroad  bridge ;  in  all,  a  distance  of  three  and  a  half  miles, 
varying  from  three-eighths  to  one-half  a  mile  in  width."  The  area^ 
embraced  is  .20  square  mile^,  in  which  7,500  casts  of  the  lead  h^ve 
been  made,  175  miles  haye  been  run  in  sounding,  and  632  angles  for 

fositipn  observed.    Tidal  observations  will  also  be  kept  up  at  New* 
uryport. 

Lieutenant  Commanding  WoodhuU  is  now  (October  15)  unda:  instruov 
tions  to  proceed  to  Connecticut  river  for  the  re-^xamioation  of  the  en- 
trance, and  the  work  done  will  be  stated  in  his  supplementary  report* 
In  his  report  of  the  season's  work.  Lieutenant  Commanding  Wood-* 
hull  pays  a  well-merited  compliment  to  the  zeal  and  industry  of  th^ 
officers  of  his  party,  through  whom  so  large  an  axnount  of  work  hai^ 
l)een  accomplished* 

Section  II. — ^prom  point  judith  to  cape  henlopbn,  iscumrsa  thb 

COAST   op  CONNECTICUT,   NEW  TOSK,  PENNSYLVANIA,   AND  PART  Of 
DELAWARE. (Skctch  B.) 

The  field-work  of  this  section  has  been  of  the  usual  miscellsineoug 
character;  parties  being  occasionally  occupied,  as  they  could  best  be 
9pared  from  other  sections,  in  filling  up  portions  remaimng  unexecuted| 
or  in  revision  where  it  has  been  found  necessary.  The  office-work  ha^ 
advanced  according  to  the  estimates  and  plans  for  it  at  the  beginning 
of  the  year;  and  the  details  will  be  found  under  the  head  of  "Office- 
work"  in  this  report.  Ei^^hteen  finished  maps  and  charts  have  been 
published  of  this  section,  (three  of  which  during  the  year,)  besides  two 
sketches. 

In  the  immediate  necessity  for  practical  results  for  our  work,  it  is 
often  expedient  to  postpone  Questions  of  interest,  which  have  a  less  im-» 
portant  bearing,  and  yet  without  Uie  solution  of  which  the  survey  wil) 
oe  incomplete.  Of  tms  character  is  the  question  of  tides  and  current^ 
at  a  distance  from  the  coast,  but  within  the  limits  proper  to  die  bydro^ 
|[raphy ,  the  form  of  the  bottom  of  the  sea,  and  the  like.  Sections  were 
made  two  years  since  for  the  off-shore  map,  embracing  the  space  be« 
tween  6ay  Head  and  Cape  Henlopen,  which  showed  die  curious  result 
of  the  sudden  and  rapid  slope  of  me  bottom  of  the  sea,  after  the  depth 
of  one  hundred  fathoms  was  reached.  This  year  I  have  attempted  the 
other  question,  and  have  given  the  necessary  instructions  for  its  splun 
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lUm  at  8tatiou8  within  the  limits  of  the  same  charts  but  the  stormy  char^ 
Kter  of  the  season  has  ipateriaily  interfered  with  their  execution. 

This  off-shore  chart  b^ing  the  first  of  a  series,  the  mode  of  arranging 
the  details  has  occupied  much  attention;  and  each  case  requiring  study, 
^d  not  baing  a  matter  of  routipe,  much  mote  time  has  been  unavoid- 
l^bly  CQUsvu^ed  than  will  be  necessary  in  another  chart.  Successive 
improveiqents  have  beeq  made,  rendering  the  chart  more  valuable,  bu| 
fending  to  delay  the  pi^blipation.  It  is  now,  however,  certain  that  all 
the  essential  data  for  publication  have  be^n  procured,  so  that  a  first 
edition  can  be  issued  i  leaving  those  refinements  which  it  is  proposed 
tp  introduce  tiU  a  later  period. 

,  The  items  in  the  light-house  bill  referred  to  me  for  examination,  un^ 
der  the  law  of  March  3, 1851,  by  the  instructions  of  the  Treasury  De« 
pavtment,  were  tl^e  following : 

*'  C(mneciuna.i^^VoT  a  cann)uoy  on  Peafield  reef,  off  Black  Rock  har-^ 
)x>r,  in  Long  Island  sound,  iq  addition  to  a  former  appropriation  in  tb€^ 
act  of  September,  1850,  one  hundred  and  thirty *five  dollars. 
'    '<  New  IWiEr.-r— For  a  hght-^house  on  Flynn's  knoU,  near  Sandy  Hook, 
ihirty  thousand  dollars^ 

*'  For  a  light-house  on  the  northern  extremity  of  Gardiner's  island, 
tix  thousand  dollars. 

*'  For  the  completion  of  two  beacons  near  Fort  Hamilton,  two  thou- 
sand dollars. 

•  **  For  a  beacon  on  the  Sand  Spit,  in  the  harbor  of  Sag  Harbor,  sevea 
hundred  dollars. 

•  '*  For  four  spar-buoys  at  Fire  Island  inlet,  three  hundred  dollars. 

"  New  Jersey, — ^For  a  fog-bell  at  the  Newark  hght-house,  two  hundred 
^d  fifty  dollars. 

**  For  the  completion  of  the  beacon  in  Pas^aic  river,  four  spar-buoyg 
in  the  same,  a  spar-buoy  at  Mill  Rock,  and  a  beacon  at  the  Corner 
Stake,  near  Elizabethtown  Point,  eight  hundred  dollars.*' 
.  The  8par-»buoys  for  Fire  island  having  been  recommended  by  me  on 
^e  report  of  Lieutenant  Commanding  Wqodhull,  the  recommendation: 
Uras  simply  repeated. 

.  An  examination  of  Flynn's  knoll  by  the  Liffht-hpuse  3oard,  raised  a 
^oubt  as  to  the  expediency  of  placing  a  li^nt-bouse  on  that  shoal.  I 
^ug^sted  the  alternative  of  range-ligbts,  similar  to  the  one  approved! 
forme  main  ship-channel,  from  its  elTOw  near  the  Southwest  Spit  shoal 
through  the  Narrows^ — (see  report  to  the  Secretary  of  the  Treasury  ii| 
Appendix  No.  23 ;)  one  set  ot  ranges  to  lead  fi'om  the  entrance  from 
Gedney's  channel,  through  the  main  ship-channel«  to  the  range  for 
9faai^ng  course  to  northward;  another  range  to  lead  through  the 
Swash  cnannel,  the  importance  of  which  cannot  be  exaggerated.  Thq 
project  indudes  die  substitution  of  a  beacon-hght  for  the  Illm  Tree  bea* 
l^on.  The  two  small  beacon-hghts  required  by  this  plan  for  the  main 
ship-channel  will  be  screened  by  the  woods,  through  which  the  ranges 
lines  will  be  cut  at  Point  Comfort,  (see  sketch  B,  No.  5,)  on  the  New 
Jersey  shore ;  or  artificiallv,  so  as  to  be  seen  on  the  range,  and  at  a 
^ode^ate  distance  on  each  side  only.  The  same  precaution  will  be 
taken  in  regard  to  the  Swash  range,  so  as  to  avoid  confusion  from  mul** 
liplyiqg  the  number  of  li^ts*    A  (tistinctioEt  of  colors  may  also  be  in* 
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troduced  vnik  advantage.  The  first  range  requires  the  lights  to  be 
seen  at  from  eight  to  ten  milest  and  the  second  at  about  six  and  a  hatf 
and  eight  and  a  half  miles.  The  beacon-lights  at  Fort  Hamilton  must 
be  seen  eight  miles. 

Items  numbered  nine  (9)  to  nineteen'  (19J  inclusive,  were  referred  td 
Lieutenants  Commanding  Thornton  A.  Jenxins  and  Maxwell  Woodhulli 
United  States  navy,  assistants  in  the  coast  survey,  fi>r  examination  and 
report.  On  the  information  received  from  them  I  reported,  (June  13,) 
recommending  the  buoy  on  Peafield  reef,  No.  9;  a  light-house  on  Grar* 
diner's  island  (No.  11,)  to  show  a  red  light;  the  beacon  in  Sag  HarboTf 
(No.  12^  the  two  beacons  near  Fort  Hamilton,  New  York  harbor,  (Nob 
18;)  a  £og-bell  for  Newark  light;  the  beacons  in  Passaic  river  (No.  14;) 
and  die'beacon  near  Elizabethtown  Point* 

The  four  buoys  (No.  14)  in  the  Passaic  river  and  the  one  on  BGH 
Rock  were  found  to  have  been  already  placed.  An  additional  buoy 
off  Black  Rock  harbor  (Connecticut)  was  recommended,  for  which  no 
appropriation  had  been  made. 

My  report  to  the  Treasury  Department,  together  with  the  reports  of 
Lieutenants  Commanding  Jenkins  and  WoodhuU,  are  in  the  Appendix 
No.  24,  and  show  the  reasons  for  these  recommendations.  The  maps 
referred  to  are  published  maps  of  the  coast  survey,  which  embrace  tod 
localities  namea,  upon  which  the  positions  designed  for  the  beacons 
and  buoys  were  marked.  No  new  surveys  were  required  in  these  case% 
but  merely  an  examination  of  the  localities  with  the  charts  in  hand,  by 
persons  acquainted  with  the  details  of  such  work. 

The  different  operations  in  this  section  will  be  briefly  noticed  in  their 
order: 

1.  The  triangulation  of  the  Hudson  river  has  been  continued  hf 
assistant  Edmund  Blunt,  aided  by  Lieutenant  Joseph  S.  Totten,  Unit^ 
States  army,  assistant  in  the  coast  survey,  and  during  a  brief  period 
by  assistant  W.  E.  GreenwelL  The  connexion  with  the  former  trian* 
gles  was  made  through  stations  Diddery  and  Buttermilk  Hill;  the 
scheme  has  been  extended  to  Bear  Mountain,  fsee  sketch  B.)  TbiB 
party,  having  supplied  points  for  the  hydrography  of  the  entrance  to 
the  Chesapeake,  was  temporarily  withdrawn  from  Section  III,  during 
the  part  of  the  season  unfavorable  for  primary  work  there,  and  ha« 
made  the  following  determinations:  for  pnmary  triangulation  49  anglesi 
and  for  secondary  triangulations  213  angles,  have  been  measured  by 
S,357  observations. 

The  work  in  the  Chesapeake  was  resumed  in  November. 

2.  The  following  observations  were  made  for  the  coast  survey  at  the 
observatory  of  the  Central  High  School,  Philadelphia,  by  Professor  E» 
O.  Kendall,  for  longitude: 

"  Forty-five  transits  of  the  moon  have  been  observed,  of  which  tweiH 

2 -nine  were  of  the ^ni  limb,  and  sixteen  of  the  second*  In  most  cased 
ur  moon-ciilminatmg  stars  were  observed,  and  as  many  of  the  funda* 
mental  stars  as  were  necessarv  for  the  determination  of  the  correctbnfl 
of  the  instrument,  and  that  of  the  clock.  The  number  of  occultations 
observed  during  this  period  is  seven.  This  is  a  smalls  number  than 
usual ;  and  it  may  not  be  improper  to  say,  by  way  of  explanationi 
that  during  the  first  half  of  this  year  (1861)  the  prevalence  of  cloudy 
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evenmgs  was  unprecedented,  as  &r  as  my  experience  goes.  The  ie- 
gimiinff  and  end  of  the  solar  eclipse  of  July  27  were  successfully  ob* 
served  here  by  Mr.  Riggs  and  Mr.  Mason,  the  former  using  the  nine>» 
feet  equatorim,  and  the  ktter  the  two-and-a-half-feet  Dyalitic  telescope. 

*<  I  have,  also,  with  the  assistance  of  Mr.  Andrew  Afoson,  completed 
the  reduction  and  copying  of  all  the  observations  made  at  this  place 
up  to  the  close  of  the  year  1850,  and  have  forwarded  them  to  the  office 
of  the  Coast  Survey.  The  work  of  reducing  the  observations  of  1851 
is  in  such  a  state  of  forwardness  that  I  shall  be  able  to  get  them  ready 
for  your  use  soon  after  the  close  of  the  year.  The  results  of  those  ol>* 
tained  from  January  to  June  inclusive,  will,  as  requested,  be  sent  to 
Washington  in  a  few  days,  for  comparison  with  Mr.  Davidson's  at  San 
Diego/'  The  closing  remark  refers  to  the  immediate  use  of  these  ol>- 
servations  in  determining  the  longitude  of  the  coast  survey  station  at 
8an  Diego. 

8.  Assistant  J.  B.  Gluck  executed  in  July  the  minute  topographical 
surveys  required  to  determine  the  location  of  range-lights  for  the  main 
ship-channel  and  for  die  Swash  channel  into  New  York  harbor.  These 
were  made  at  a  very  trifling  expense  in  consequence  of  the  kindness 
of  the  collector,  Hugh  Maxwell,  esq.,  in  permitting  the  use  of  the 
revenue  cutter  Taney,  and  of  the  promptness  of  Captain  Rudolph  in 
rendering  us  assistance.    For  Mr.  Gluck's  report,  see  Appendix  No.  23. 

4.  A  re-survey  has  just  been  made  of  Sandy  Hook  for  determining 
the  changes  in  that  point;  and  permanent  marks,  of  a  suitable  kind, 
were  placed,  as  recommended  in  a  report  of  a  previous  year,  by  assist- 
ant H.  L.  Whiting,  by  which  the  changes  may  very  readily  be  ascer« 
tained  from  time  to  time.  The  re-survey  was  made  under  the  imme» 
diate  direction  of  Mr.  Whiting,  by  Mr.  R.  M.  Bache.  The  results  are 
shown  in  connexion  with  those  of  former  years,  on  sketch  B,  No.  4. 

5.  The  verification  of  the  hydrography  required  for  the  third,  or 
eastern,  sheet  of  the  chart  of  the  south  side  of^  Long  Island  was  exe- 
cuted at  the  close  of  May  last  by  Lieutenant  Commanding  Maxwell 
Woodhull,  United  States  navy,  assistant  in  the  coast  survey,  in  the 
schooner  Madison.  The  work  extends  from  Neapeague  to  Montauk 
Point,  (see  sketch  B,)  and  was  carried  out  about  nine  miles  from  the 
shore.  The  area  was  117  square  miles,  in  sounding  which,  332  miles 
were  run,  4,800  casts  of  the  lead  made,  and  422  angles  for  position 
measured.  The  party  was  then  transferred  to  the  Vineyard  sound 
for  tidal  and  current  observations,  which  have  been  afready  reported 
in  connexion  with  the  odier  work  of  Section  I.  Professor  Pendleton, 
United  States  navy,  assistant  in  the  coast  survey,  assisted  in  the  meas- 
urement of  angles  from  the  shore  stations,  reqmred  in  this  work. 

6.  Deficiencies  in  the  hydrography  of  the  entrance  to  Connecticut 
river  having  been  reported.  Lieutenant  Commanding  Woodhull  was 
instructed  to  proceed  there  early  in  the  season,  and  sdfter  filling  up  the 
work  requirea,  and  examining  the  bar  at  the  entrance,  recommended 
a  re-survey,  which  was  accordingly  directed.  On  completing  his  work 
in  Section  I,  (hydrography  of  Newburyport  harbor,  Massachusetts,)  he 
firoceeded  to  Uonnecticut  river,  of  the  entrance  and  bar  of  which  he 
bas  made  a  carefiil  survey.    As  soon  as  the  soundings  are  plotted, 

directions  will  be  published,  and  the  sheet  reduced  for  engraving* 
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A  record  of  the  tides,  day  and  nigfat,  was  kept  heK. 

7.  Tbe  removal  of  certain  of  the  ree6  in  the  dangenons  passage  of 
Hell  Gate  having  been  reached  upon  by  enterf^sing  citizens  of  New 
York,  it  appeared  desirable  that  the  reefs  shookl  be  minutely  examined 
before  and  after  these  operations,  and  that  the  changes  in  the  hydro- 
firaphy  of  the  passage  should  be  carefully  noted.  Lieutenant  Wasb«* 
mgton  A.  Baitlett,  United  States  navy,  assistant  in  the  coast  sorv^^ 
was  dettiiled  for  this  purpose,  and  made  minute  surveys  of  Way's  reeli 
Pot  Rock,  the  Gridiron,  and  Hallet's  Point;  the  first  two  being  made  in 
October  after  the  first  blastings,  and  the  seccHid  befiM^  any  such  opera- 
tions had  been  attempted.    For  his  reports,  see  Appendix  No.  56. 

To  the  perseverance  and  urgency  of  Eben  Meriam,  efeq.,  of  Brooklyn, 
the  liberality  of  Heniy  Grinnell,  esq.,  and  others,  of  New  Ywk,  and  the 
1^11  of  ftlr.  Maillefert  in  submarine  Masting,  the  city  of  New  York 
will  owe  an  undertaking  which  has  akeady  so  far  succeeded  as  to 
render  it  almost  certain  dmt  the  dangers  of  this  formidable  passage 
mav  be  essentiallv  diminished,  if  not  entirelv  removed. 

The  Coast  Survey  chart  of  Hell  Gate,  and  its  approaches,  will  be 
modified  in  accordance  with  tbe  changes  which  may  be  developed, 
and  the  first  edition  will  serve  as  a  historical  record  of  no  small  value 
and  interest. 

8.  Lieutenant  Commanding  S.  Swartwout,  United  States  navy,  as*- 
sistant  in  the  coast  survey,  was  detached  with  the  brig  Washington, 
for  a  short  time,  to  make  the  hydmgraphife  survey  of  the  vicinity  of 
Cox's  ledge,  which  is  some  twenty-one  miles  from  Block  island. 
Thirty-four  miles  of  soundings  were  run  over,  and  sixty-eight  sound* 
ings  procured,  in  from  16  to  24  fathoms  water. 

9.  Valuable  reports  have  been  received  from  the  Hon.  H.  C.  Murphy, 
of  Brooklyn,  on  the  names  upon  the  Coast  Survey  map  No.  1,  of  Long 
Island  sound,  including  both  shores,  giving  the  orthography  ami  deri- 
vation of  some  270  names.  This  is  in  continuation  of  his  reports  oik 
sheets  Nos.  2  and  3  of  the  same  map. 

10.  In  my  report  of  1849,  I  noticei)  the  operations  for  determining, 
by  telegraph,  the  difference  of  longitude  of  Seaton  station  (Washington) 
and  Western  Reserve  College,  with  a  view  to  render  available  for  the 
longitude  of  one  of  the  Coast  Purvey  stations  the  elaborate  series  of 
moon-culminations  observed  by  Professor  Loomis,  (now  of  New  York 
Universitj%)  between  the  years  1838  and  1844. 

It  was  found  impracticable  to  transmit  the  signals  to  and  frcmt 
Washington,  but  from  and  to  Philadelphia  the  telegraphic  connexion' 
with  Hudson  was  complete  on  several  nights  during  the  time  set  apart 
for  the  work. 

The  telegraph  and  other  observations  have  since  l>een  reduced  under 
the  direction  of  assistant  S.  C.  Walker,  who  deduces  from  them  the 
longitude  of  the  observatory  of  Western  Reserve  College,  Hudson^ 
Olmi,  west  of  the  High  School  observatory,  Philadelphia,  2bm,  6.70i. 

11.  The  results  of  the  observations  for  diflerertce  of  longitude  be- 
tween the  Beaton  station,  Washington,  and  the  High  Sdiool  observa- 
tory, Philadelphia,  made  in  the  summer  of  1849,  have  been  computed 
by  assistant  6.  C.  Walker,  or  under  his  immediate  direction.    They 
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consisted  of  the  exchange  oi  chronometer  signals  and  of  star  signals, 
and,  with  the  weights  assi^ed  to  the  different  classes  of  observations 
by  Mr.  Walker,  give  the  difierence  of  longitude  7m.  30.90$. 

Section  III. — ^from  cafb   henlopen  to  cape  he  net,  including 

THE    COAST   of   DELAWARE,   MARYLAND,   AND   PART   OF  VIRGINIA.-— 

(Sketch  C.) 

Seven  land  parties  have  been  employed  in  this  section  during  the 
-season,  either  in  whole  or  in  part ;  one,  a  double  hydrographic  party 
throughout,  and  another  for  a  portion  of  the  season.  The  astronomical 
observations  for  connexion  of  tne  Capitol  with  the  coast  have  been  fin- 
ished; and  a  scheme  devised,  after  reconnaissance,  for  connexion  of 
the  Chesapeake  With  the  seacoast  triangulation.  The  primary  iriangu- 
lation  of  the  Chesapeake  has  been  extended  from  the  limits  of  last  year 
towards  the  Capes,  at  which  some  preliminary  determinations  have 
been  made,  embracing  in  area  more  tnan  half  of  all  that  remained  to 
be  completed  iat  the  time  6f  my  last  years  report. 

The  system  of  connexion,  by  telegraph,  of  Washington  with  distant 
points  of  the  coast  for  difference  of  longitude,  has  been  prosecuted. 
The  secondary  triangulation  has  extended  along  the  peninsula  of  Vir- 
ginia, from  Cedar  isknd  to  Rogue's  island  on  the  Atlantic  coast.  The 
topography  of  the  Patapsco  river  has  been  revised.  Other  topograph- 
ical surveys  have  covered  part  of  the  seacoast  of  the  peninsula  of 
Maryland  and  Virginia;  and  both  shores,  with  the  islands  of  the  Ches- 
apeake bay,  in  that  portion  including  Pocomoke  sound  on  the  east,  and 
lying  between  the  Potomac  and  Rappahannock  rivers  on  the  west. 

The  hydrographic  operations  have  advanced  along  the  outer  shore  of 
Virginia,  from  a  point  in  Maryland  near  the  line,  to  within  about  forty 
miles  of  Cape  Charles,  including  important  shoals  on  the  coast,  and 
extending  seaward  a  distance  of  about  eleven  miles.  They  have  like- 
wise been  continued  in  Chesapeake  bay ;  and  a  special  survey,  of  which 
the  results  are  made  public  in  a  sketch  herewith,  nas  furnished  valuable 
information  in  regard  to  the  approaches  (middle  ground)  of  that  bay. 

Astronomical  (Aservations^  ^v. — Causten's  station,  near  Greorgetown, 
D-  C,  was  occupied  during  May  and  June  by  my  party,  for  the  de- 
termination of  latitude  and  azimuth.  Magnetic  observations  were  also 
made,  and  an  angle  in  one  of  the  secondary  triangles  measured,  to 
furnish  a  bise  for  continuing  the  survey  down  the  Potomac.  The  ob- 
servations were  made,  under  my  immediate  direction,  by  sub-assistant 
George  tV*.  Dean ;  and  the  following  table  shows  their  number  and 
kind,  and  the  instruments  with  which  they  were  made : 

Observations  for — 

TiuM?.— Transit  No.-4,  (Trough ton  &  Bimms,)  102  observations  on 
13  pairs  of  stars. 

Latitude^ — Zenith  sector,  C.  S.  No.  1,  (Troughton  &  Simms,)  866  ob- 
servations on  80  stars. 

Azimuth. — dO-inch  theodolite,  C.  S.  No.  1,  (Troughton  &;  Simms,) 
130  observations  on  Polaris. 

Mngnetie. — Variation,  declmometer  C.  S.  No.  1,  by  Jones,  77  obser- 
vations on  five  different  days;  intensity,  declinometer  C.  S.  No.  1,  by 
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Jones,  3  sets  on  three  different  days ;  dipi  10-inch  dip-circle  by  Gam^ 
bey,  3  sets  on  two  different  days. 

The  stars  used  in  the  latitude  observations  were  selected  from  the 
Greenwich  twelve-year  catalogue,  for  which  we  are  indebted  to  Pro- 
fessor Airy. 

The  micrometers  of  the  zenith  sector  were  compared  with  the  divis- 
ions on  the  limb  of  the  instrument,  giving  the  same  resulting  mean 
value  as  was  obtained  last  year. 

The  azimuths  were  in  part  observed  at  elongation  and  in  part  at  cul- 
mination, by  the  method  referred  to  in  mv  last  report.  They  were  re* 
ferred  to  a  mark  placed  nearly  in  the  line  to  Soper^s  station,  (Mont«« 
gomery  county,  Maryland,)  and  the  angle  between  the  mark  aiid  the 
signal  at  Soper's  was  measured  by  the  micrometer. 

During  the  months  of  July  and  August,  moon  culminations  were  ob^ 
served  at  the  Seaton  station  by  Mr.  J.  C.  Langton,  under  the  direction 
of  assistant  8.  C.  Walker,  by  the  galvanic  method.*  In  his  annual 
report,  Mr.  Walker  brinfi:s  up  the  results  of  the  investigation  of  the 
rate  of  transmission  of  me  flgn^^  through  telegraph  lines  (^vanic 
wave  time)  to  the  present  date.  •*  The  results  of  our  experience  to 
October,  1850,  were  then  stated  to  be — 

*^  1st.  That  the  average  of  all  our  experiments  to  that  time  indicated 
a  velocity  of  propagation  of  the  galvanic  wave  of  15,400  miles  per 
second  in  the  uon  wires  of  a  telegraph  line. 

"2d.  That  the  velocity  of  propagation  through  the  ^und  appeared 
to  be  less  than  two-thirds  of  the  velocity  in  the  iron  wures." 

During  the  year,  three  new  results  have  been  added  to  the  foregoing, 
two  of  them  obtained  incidentally  while  determining  differences  of  Ion-* 
gitude.  The  first,  between  the  Seaton  station,  Washington,  and  Ports* 
mouth,  Virginia,  when  the  distance  through  the  wires  was  268  miles* 
and  through  the  ground  180  miles ;  the  second,  between  Charleston, 
South  Carolina,  and  Savannah,  Georgia,  passing  through  Augusta,  the 
length  of  the  circuit  of  telegraph  wires  being  in  this  447  miles.  In  the 
third,  from  Cincinnati  and  back,  the  circuit  consisted  of  840  miles  of 
iron  wire,  there  being  no  ground  connexion.  From  a  comparison  of  all 
the  results,  Mr.  Walker  draws  the  conclusion  that  the  time  of  traversing 
15,461  miles  is  one  second.  As  these  experiments  have  attracted  much 
attention,  at  home  and  abroad,  among  scientific  men,  and  afibrd  the 
data  for  examination  of  questions  in  regard  to  the  propagation  of  the 
galvanic  influence  which  are  of  high  interest,  I  have  placed  Mr.  Walk<« 
er's  report,  entire,  in  the  Appendix  No.  25. 

The  telegraphic  operations  for  determinincr  difference  of  longitude 
between  Seaton  station  and  Forbes'  point,  North  Carolina,  and  the 
general  arragement  for  those  between  Charleston  and  Savannah,  were 
under  the  charge  of  assistant  Sears  C.  Walker.  An  account  of  these 
has  been  given,  in  the  proper  place,  in  Sections  IV  and  V.  In  addition, 
be  has  been  industriously  occupied  in  reducing  and  superintending  the 
reduction  of  his  telegraph  results,  and  of  the  k)ngitude  observations  of 
others* 

•This  Is  tamc4  bjr  Mr.  Airy,  fkt  Astronomer  Royal  of  Greal  Britain,  the  "American 
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'  Daring  the  year,  the  telegraph  work  of  1846  and  1847  has  been 
discussed  by  him,  using  the  best  values  for  personal  equations,  and  he 
now  reports  the  discussion  as  final. 

The  work  of  1848,  between  Washington,  New  York,  and  Cambridge, 
has  also  been  finally  discussed,  and  the  geodetic  corrections  applied. 
That  between  Philadelphia  aitd  Cincinnati,  in  1849,  Philadelphia  and 
■  Hudson,  and  Seaton  station  and  Charleston,  in  I860,  is  also  reported  as 
complete ;  and  the  results  of  observations  of  moon  culminations-  and 
occultations  at  Hudson,  by  Professor  Loomis,  have  been  used  in  deter- 
mining the  longitude  of  Cambridge., 

The  following  extracts  from  Mr.  Walker's  annual  report  will  show 
the  progress  of  the  computations  of  moon  culminations,  &c.,  under  his 
charge : 

**In  the  course  of  the  last  year  additional  corresponding  moon  culmi- 
nations have  been  found  for  Mr.  Hilgafd's  work  at  Sand  key,  Florida, 
Section  VI,  and  reduced  and  reported. 

"The  observations  of  assistant' Davidson,  at  Point  Conception, 

•  Upper  California,  Section  X,  of  moon  culminations,  have  beeft  reduced 
and  compared  with  those  made  at  Philadelphia  and  Cambridge.     The 

longitude  of  Point  Conception  has  been  obtained  and  reported." 

•  •  •  •••  •  •  # 

"No  progress  has  been  made  in  the  further  reduction  of  the  collec- 
tion of  occultations  and  eclipses  of  the  coast  survey.  I  recommend 
that  these  be  compared  and  reduced,  with  the  recent  improvements  in 
the  lunar  theory,  in  particular  including  that  of  Mr.  Myers  Fisher  Long- 

•  streth,  of  Philadelphia. 

"  The  work  of  reducing  the  moon  culminations  of  the  coast  survey 
has  been  continued  by  Professor  Pendleton,  with  the  assistance  of  Pro- 
fessor Yulee  and  Mr.  Keber.  Nearly  all  the  work  at  Hudson,  Ohio, 
has  been  revised;  and  in  instances  where  Lieutenant  Gilliss,  United 

•  States  navy,  and  Professor  Loomis  differ,  a  triphcate  computation  is 
made.  A  part  of  the  work  of  Lieutenant  Gilliss,  United  States  navy, 
has  been  submitted  to  a  duplicftte  computation. 

"  Professor  Pendleton's  work  has  been,  thus  far,  limited  to  the  years 

1841  and  1846." 

•  •  •  •  •'••  • 

"Corresponding  observations  of  moon  culminations  only  have  been 
hitherto  reduced,  in  consequence  of  the  state  of  the  lunar  theory.  The 
recent  improvements  in  that  theory  by  Hansen,  Airy,  Longstreth,  and 
Peirce,  make  it  desirable  to  compare  all  our  observed  moon  culmina- 
tions with  theory  alone.  Where  corresponding  observations  are  avail- 
able, it  is  well  to  compare  also  with  observation.  It  will  serve  as  a 
test  of  the  recent  improvements,  and  may,  perhaps,  serve  to  throw  some 
light  on  the  discrepancy  which  now  exists  between  lie  longitude  by 
moon  culminations  and  by  chronometers. 

"We  are  relieved  from  the  necessity  of  reducing  the  numerous  ob- 
servations of  the  recent  solar  feclipse,  by  the  amateur  computations  of 
Professor  Peirce.'* 

Referring  to  the  results  of  the  various  chronometer  expeditions, 

•  reported  since  1844  by  Mr.  Bond,  director  of  Harvard  observatory, 

4 


fiO  S.  Doc.  3. 

including  the  special  expeditious  of  the  Coast  Survey  to  Liverpool,  Fro* 
fessor  Walker  remarks : 

**Iam  convinced  that  there  is  no  possible  interpretation  of  them 
-which  will  place  the  results  below  his  reported  value,  4A.  44in.  30. 1«., 
for  the  longitude  of  Harvard  obseryatory  from  Greenwich  observatory. 

'*  The  longitude  of  Harvard  observatory,  by  moon  culminations  at  Har- 
vard observatory,  Dorchester,  Hudson,  Wilkes'  observatory,  and  the 
Washington  observatory,  comes  out  very  uniformly  about  4/i.  44iri.  28.4«., 
leaving  a  discrepancy  below  the  results  by  chronometers  of  2.7#.  This 
discrepancy  will,  I  hope,  be  explained  in  time  by  persevering  eflbrts.'* 

Mr.  Walker  gives  an  abstract  of  his  report  on  longitude,  which  will 
be  found  in  Appendix  No.  26. 

A  meteorological  register  was  kept  at  Causten's  station,  by  Mr.  B.  F. 
West,  recording,  for  thirty-two  days,  observations  for  temperature  of 
the  air,  moisture,  atmospheric  pressure,  and  the  force,  amount,  and 
direction  of  winds  and  clouds. 

jReamnaisiance,  pritnaty  triangulation,  ^r.— Major  Henry  Prince, 
United  States  army,  assistant  in  the  coast  survey,  made,  during  the 
earlier  part  of  the  season  embraced  in  this  report,  an  extended  recon- 
naissance of  the  eastern  shore  of  Maryland  and  Virginia — the  purpose 
of  which  was  to  arrive  at  a  mode  of  connecting  the  secondary  trian- 
gulation  of  the  Atlantic  shore  with  that  of  the  Chesapeake.  The  results 
of  his  examination  show  great  diflSculties  in  making  the  connexion 
high  up  the  peninsula,  for  want  of  suitable  natural  elevations  for  signals, 
and  on  account  of  the  heavy  cutting  involved  in  the  use  of  any  station 
on  the  main  land.  It  therefore  appears  advisable,  as  it  is  reported 
practicable,  to  make  the  connexion  by  observing  from  island  stations  on 
either  side — upon  Drummondtown  or  some  point  where  the  peninsula 
is  narrow— or  to  postpone  the  connexion  until  Cape  Charles  is  reached 
by  the  ChesapeaKe  and  by  the  outside  triangulations. 

From  this  reconnaissance.  Major  Prince  passed  to  that  of  Pamplico 
sound  and  others  of  importance. 

Assistant  Edmund  Blunt,  with  a  party  for  primary  triangulation,  was 
engaged  in  the  lower  part  of  Chesapeake  bay  for  the  greater  part  of 
three  months,  June  to  August;  afterwards  proceeding  north  for  the 
triangulation  of  the  Hudson  river,  and  returning  to  this  section  in  No- 
vember. Mr.  Blunt's  operations  in  this  section  were  the  observations 
for  triangulation  and  the  reconnaissances  appropriate  to  form  a  judicious 
scheme,  and  to  establish  points  for  hydrographical  and  topographical 
purposes.  The  triangulation  of  the  season  extends  from  Wolf  Trap 
station  (intermediate  between  York  and  Rappahannock  rivers)  south 
towards  the  entrance  of  Chesapeake  bay,  at  which  some  preliminary 
determinations  were  made.  A  reference  to  the  general  sketch  C,  will 
show  that  it  has  adopted  as  primary  points  the  principal  capes  and 
light-houses.  Care  was  taken  in  all  cases  to  mark  the  points  used  in  a 
permanent  manner  for  future  reference. 

The  statistics  of  Mr.  Blunt  show  18  primary  angles  measured,  and 
67  others — ^in  all,  136  series  of  angles  were  measured  by  1,478  obser- 
vations.    The  season's  work  covered  an  area  of  400  square  miles. 

Secondary  triangulation. — ^Assistant  John  Farley  has  continued  this 
oortion  of  the  work  along  the  outer  coast  of  Virginia.    His  party,  en- 
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gaged  during  October  and  November,  1850,  and  June,  July,  and  Au- 
'  fiust,  1851,  suspended  operations  at  the  end  of  August  on  account  of 
health,  but  returned  to  tne  field  in  October.  In  the  intervals  of  with- 
drawal they  have  been  occupied  in  the  computation  of  previous  work* 

The  triangulation  has  been  continued  (see  sketch  C)  from  Joynes' 
station,  near  Drummondtown,  Accomac  county,  to  Sand  shoals,  oppo- 
site Eastville,  in  Northampton  county,  Virginia,  and  within  about  18 
miles  of  Cape  Chailes.  It  covers  an  area  of  150  square  miles,  *'by 
the  occupation  of  10  stations,  with  42  angles,  and  1,100  intersections, 
on  51  lines  of  sight/' 

Mn  Farley  adds  that,  at  the  request  of  the  Fifth  Auditor,  Mr.  Pleas- 
anton,  '^  a  point  has  been  incidentally  established  upon  the  public  reser- 
vation for  a  light  on  Hog  island,  in  Northampton  county — ^subject  to  be 
received  as  the  centre  oi*  the  proposed  light-house;  which  point,  if  ac- 
cepted, will  have  determined  the  latitude  and  longitude  of  the  same." 

Assistant  Farley  was  aided  by  Mr.  George  H.  Bagwell. 

Topography^  (sketch  C.) — Four  plane-table  parties  (one  of  which 
was  double^  have  been  in  the  field  during  the  available  portions  of  the 
year.    Their  operations  have  been  as  follows: 

1.  After  the  date  of  my  report  of  last  year,  and  in  April,  May, 
and  June  of  the  present  year,  assistant  J.  B.  Gliick  continued  the 
revision  of  the  topography  of  the  shores  of  the  Patapsco.  His  sheets 
comprise  an  area  of  26  square  miles,  and  an  extent  of  shore-line  of  98 
miles.  The  Coast  Survey  schooner  Nautilus  was  assigned  as  a  means 
of  transportation  for  his  party.  Mr.  Gliick  is  now  (October  15)  under 
instructions  to  return  to  this  section  for  the  completion  of  this  work, 
which  is  essential  to  the  publication  of  the  chart  of  Baltimore  harbor 
and  the  Patapsco  river,  already  delayed  by  circumstances  which  could 
neither  be  foreseen  nor  controlled. 

2.  A  double  topographical  party  was  in  the  field  under  sub-assistant 
John  Seib  until  the  latter  part  of  December,  1 850 ;  was  then  occupied 
in  office  work,  and  resumed  its  field  duties  in  May,  1851.  Sub-assist- 
ant S.  A.  Wainwright  returned  to  this  party  in  August,  having  been 
meantime  in  section  V.  Mr.  G.  W.  Parrish  and  Mr.  John  H.  Wise 
have  been  aiding  Mr.  Seib.  The  party  have  had  in  use  the  Coast 
Survey  schooner  Wave.  The  topography  executed  this  season  in  the 
Chesapeake  bay,  including  the  intenor  of  the  coast  between  the  Poto- 
mac and  Rappahannock  rivers,  extends  over  the  latter,  and  along  the 
shore  to  within  a  few  miles  of  York  river,  and  on  the  opposite  coast 
covers  the  shore  and  islands  from  the  immediate  vicinity  of  the  Mary- 
land line  southward  to  a  point  about  15  miles  from  Cape  Charles.  Mr. 
Seib*s  account  of  the  progress  and  general  character  of  t'le  work  is 
given  more  in  detail,  by  reference  to  the  numbers  of  the  plane-table 
sheets,  as  follows,  (see  general  sketch  C): 

Sheets  Nos.  40  and  41,  (western  shore  between  the  Potomac  and 
Rappahannock  rivers,)  and  Nos.  42  and  43,  (eastern  shore  and  islands 
of  Pocomoke  sound,  and  the  neighboring  portion  of  the  Chesapeake,) 
were  completed  during  the  fall  and  winter  of  1850. 

Sheets  Nos.  40  and  47  embrace  the  survey  of  the  main  shore  of 
Chesapeake  bay,  from  Windmill  Point  to  Wolf  Trap,  the  shore  of 
the  mouth  of  the  Rappahannock,  on  the  north  for  three  mileSy  and  on 
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the  soath  for  two  miles,  with  the  topography  of  Hill's  bay,  Milford 
Haven,  Gwinn's  inland,  and  Stingray  Point.  The  country  is  slightly 
elevated,  intersected  by  creeks,  coves,  and  ponds^  and  thickly  settled. 

No.  48,  embracing  the  main  eastern  shore  of  the  Chesapeake  bay, 
from  Sandy  Point  to  Rose  Mary,  iiirnishes  its  topography,  and  that  of 
the  creeks  included.  The  country  is  in  part  even  and  swampy — ^in 
part  sandy  and  slightly  uneven.  The  banks  along  the  main  shore  vary 
from  five  to  twenty  feet  in  height. 

No.  45.-^ — This  sheet  is  completed,  comprising  the  shores  and  topo- 
graphy from  Sykes'  island  to  Deep  creek.  A  portion  of  this  work  was 
executed  by  Mr.  Wainwright. 

Mr.  Seib  furnishes  the  following  statistics  for  the  year : 

Shore-line  of  bay,  sound,  creeks,  and  coves 433  miles. 

Area  of  country 91  square  miles. 

.  The  oflBce-work  of  the  party  (in  which  Mr.  Seib  and  Mr.  Wainwright 
were  occupied  during  the  winter  and  spring  of  1851)  consisted  in  ink- 
ing and  lettering  the  plane-table  sheets  of  the  previous  season. 

3.  The  statistics  above  given  do  not  include  the  separate  operations 
of  sub-assistant  S.  A.  Wainwright,  who  entered  in  August  upon  the 
topography  of  the  eastern  (Chesapeake)  shore  of  Virginia,  having  been 
previously  engaged  in  another  section.  His  work  for  the  season,  up  to 
October,  is  embraced  in  the  plane-table  sheet  No.  45.  It  extends  from 
Sykes'  island  to  Guilford  signal,  along  44J  miles  of  shore-line.  Mr. 
Wainwright  is  going  on  with  Pocomoke  sound,  and  wiU  pass,  if  practi- 
cable, to  the  western  shore  of  Virginia,  before  the  close  of  the  season. 

4.  Assistant  G.  D.  Wise,  after  closing  his  work  on  the  coast  of  South 
CaroUna,  passed.  May  8,  to  the  survey  of  the  Atlantic  coast  of  Mary- 
land and  Virginia.  The  party  was  broken  up  about  the  first  of  July, 
by  the  sickness  of  Mr.  Wise  and  some  of  his  men. 

The  season's  work  is  included  between  Lonesome  Hill  station,  on 
the  coast  of  Maryland,  near  the  Virginia  line,  and  Chincoteague  inlet, 
Virginia,  extending  over  fourteen  miles  of  coast,  along  fifty  miles  of 
shore-Une.     The  area  embraced  is  twenty-five  square  miles. 

Assistant  Wise  returned  to  the  field,  and  took  charge,  October  15, 
of  the  party  on  the  Atlantic  coast  of  Virginia,  whose  operations  I  am 
next  about  to  notice. 

5.  Mr.  W.  M.  Johnson  having  been  engaged  from  December,  1850, 
to  June,  1851,  in  Section  VIII,  as  aid  to  assistant  Greenwell,  and  sub- 
sequently in  oflBce-work  pertaining  to  that  section,  was  transferred, 
August  12,  to  a  party  in  Section  III,  (then  under  sub-assistant  J.  M. 
Wampler,)  of  which,  in  a  few  days  after,  he  succeeded  to  the  charge. 
His  work,  up  to  October,  embraces  Wallop's  and  Assawaraan  islands, 
and  a  portion  of  Matomkin,  extending  south  to  the  point  marked  South 
Gargathy,  on  the  seacbast  of  Virginia,  running  inland  a  mile  and  a 
half,  or  two  miles,  (far  enough  to  give  an  accurate  idea  of  the  topog- 
raphy of  the  entire  back  country)  and  being  the  continuation  south- 
ward of  thei  work  just  reported  as  executed  by  assistant  Wise.  It 
embraces  an  area  of  21  square  miles,  and  extends  along  65  miles  of 
shore-line,  and  6  of  roads. 

On  the  general  character  of  this  portion  of  the  coast,  Mr.  Johnson  re- 
mark§:  "  The  main  land  is  about  twenty  feet  above  the  level  of  the 
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ocean,  sloping  gradually  from  the  water's  edge.  Between  the  islands 
and  the  main  land  lies  a  body  of  marsh,  intersected  by  numerous 
creeks,  bays^  &c.,  and  which  is  overflowed  at  every  high  water." 

Hydrography. — Lieutenant  Commanding  John  J.  Almy,  United  States  ' 
navy,  assistant  in  the  coast  survey,  has  prosecuted,  during  the  greater  V 
part  of  the  season,  the  outside  hydrography  of  the  seacoast  of  Vir-    * 
ginia.     The  steamer  Legare  and  the  schooner  Graham,  belonging  to 
the  coast  survey,  have  been  placed  under  his  command  for  this  service. 
The  state  of  the  season  rendering  it  dangerous  to  continue  outside  work 
with  the  steamer,  the  vessel  and  party  were  transferred  early  in  Sep- 
tember to  the  hydrography  of  Chesapeake  bay.     The  Graham  being 
of  such  light  draught  as  easily  to  secure  shelter  in  the  inlets,  was  left 
outside  to  do  some  filling  up  and  finishing  off  with  her  boats — thence 
to  pass  to  the  bay,  and  carry  on  the  inside  soundings  there. 

The  character  and  progress  of  the  work  may  be  gathered  from  the 
sketch  C,  No.  3,  (on  which  it  embraces  the  coast  between  the  points 
marked  Lonesome  Hill  and  South  Gargathy,)  and  fi^om  the  following 
description  by  Lieutenant  Commanding  Almy: 

"  I  have  completed  the  outside  work  down  to  South  Gargathy,  and 
in  a  direction  southeast  by  east  from  this  point,  a  distance  of  eleven 
miles  seaward,  where  the  tops  of  the  trees  in  a  clear  day  can  just  be 
seen  from  the  deck  of  the  steamer — the  land  being  veiy  low  about 
here.  This  makes  for  my  outside  work  this  season  eighteen  nautical 
miles  of  in-shore  soundings  by  the  coast  to  the  southward ;  and  twenty" 
miles  from  the  southeast  point  of  outside  soundings  last  year  to  their 
termination  point  of  this  year. 

"  The  season's  work  has  covered  Chincoteague  shoals,  and  been 
brought  into  smooth,  regular  soundings,  which  continue  down  to  the 
Chesapeake  bay.  These  Chincoteague  shoals  appear  to  be  the  terror  of 
all  navigators  who  have  to  pass  anywhere  near  tnem;  and  frequent  in- 
quiries nave  been  made  of  us  respecting  their  survey.  The  sotmdings 
which  embrace  all  of  these  shoals  are  now  completed." 

The  hydrographic  work  in  Cheasapeake  bay,  resumed  by  Lieutenant 
Commanding  Almy,  September  20,  was  continued  until  late  in  Novem- 
ber.    Its  progress  is  thus  described,  (see  also  sketch  C): 

"  The  soundings  in  Chesapeake  bay  have  been  entirely  completed  as 
far  down  as  a  straight  line  drawn — which  is  very  nearly  due  east  and 
west — from  Windmill  point,  (point  of  triangulation,)  oii  the  west  side 
of  the  bay.  Then  south  of  the  east  and  west  line,  on  the  west  side  of 
the  bay.  The  soundings  have  been  completed  as  far  down  as  Wolf 
Trap,  (point  of  tiiangulation,)  and  on  a  line  due  east  from  this,  as  far 
as  the  meridian  of  76^  04',  which  is  about  two-thirds  of  the  way  across 
tlie  bay  from  the  west  side." 

The  following  statistics  of  the  work  are  reported  by  Lieutenant 
Commanding  Almy: 

Area  sounded,  out,  square  miles 286  247 

Numter  of  soundings  made  bv  steamer  and  boats 

in  from  1  to  17  fathoms I 31,052  28,010- 

Lcngtli  of  lines  run  in  sounding,  nautical  miles 1,192  849   * 
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Number  of  angles  taken  for  hydrographic  positions 

by  theodolites 4,589  2,187 

Number  of  ditto  by  sextants 1,426  1,594 

Number  of  current  stations  occupied 3  2 

Number  of  current  observations  taken 129  265 

Number  of  tidal  observations  made 2,662  1,187 

In  the  outside  soundings,  27  different  specimens,  and  in  the  inside 
13,  have  been  obtained  and  placed  in  bottles,  in  duplicate,  provided  at 
the  Coast  Survey  office.  A  sketch  of  the  outside  hydrography,  exe- 
cuted by  Lieutenant  Commanding  Almy,  will  be  published  imme- 
diately. From  the  indications  afforded  by  the  track  of  three  bottles, 
which  were  thrown  overboard  by  Lieutenant  Commanding  Almy  at 
different  times,  with  dates  marked,  and  which  have  since  been  picked 
up,  it  would  appear  that  there  is  a  general  southwesterly  current  set- 
ting along  the  eastern  (Atlantic)  coast  of  Virginia,  but  quite  moderate 
in  strength. 

On  his  return  from  Section  VIII,  Lieutenant  Commanding  B.  F. 
Sands,  United  States  navy,  assistant  in  the  coast  survey,  was  directed 
to  commence  the  survey  of  the  approaches  to  the  Chesapeake ;  and  the 
steamer  Walker,  which  he  had  used  in  Louisiana,  requiring  repairs, 
the  Coast  Survey  schooners  Nautilus  and  Meredith  were  assigned  for  his 
work.  The  arrangements  for  the  transfer  of  the  crews  of  the  vessels 
were  made  by  the  13th  of  August,  and  the  work  continued  until  the 
close  of  September.  The  following  extract  from  the  report  of  Lieu- 
tenant Commanding  Sands  will  show  what  has  been  accomplished : 
"  As  the  season  was  so  far  advanced  that  it  was  not  probable  we  would 
have  much  good  weather  to  complete  any  particular  part  of  the  section, 
I  determined  to  run  as  many  lines  of  soundings  as  possible  over  the 
« Middle  Ground'  between  the  capes,  confining  myself  to  the  shoal 
water,  as  that  part  was  least  known,  even  to  the  pilots. 

"  The  weather  was  not  favorable  to  very  extensive  work — the  east- 
erly winds,  prevailing,  made  it  frequently  too  rough  for  sounding;  but 
we  succeeded  in  running  two  hundred  and  sixty-eight  miles  of  sound- 
ings, and  in  making  ten  thousand  two  hundred  and  thirty-eight  casts  of 
the  lead  in  an  area  of  sixty-five  square  miles,  which  will  show  the  gen- 
eral configuration  of  a  part  of  that  great  thoroughfare  hitherto  so  little 
known.  The  tides  were  observed  at  two  stations,  and  two  positions 
occupied  for  preliminary  current  stations ;  the  weather  preventing  fur- 
ther observations  upon  the  currents,  as  was  intended. 

"A  short  season  of  smooth  weather  would  enable  us  to  finish  this 
interesting  portion  of  the  approaches  to  this  extensive  bay,  a  knowledge 
of  which  would  be  of  the  greatest  importance  to  the  commerce  of  the 
Chesapeake  and  James  river.  The  unfavorable,  weather  would  not 
admit  of  so  extended  a  survey  as  to  enable  me  to  make  reliable  sailing 
directions ;  but  the  publication  of  a  preliminary  sketch  of  the  work  done 
would  prove  interesting  to  the  commercial  community." 

The  recommendation  with  which  the  extract  closes  has  been  adopted, 
and  the  sketch  will  be  reduced  and  engraved  to  accompany  this  report, 
(sketch  C,  No.  2.)    It  is  due  to  Lieutenant  Commanding  &uid8  ana  his 
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ofllicers  to  say,  that  though  they  had  just  returned  from  arduous  service 
in  the  Gulf  of  Mexico,  tnere  was  no  abatement  of  zeal  and  industry  in 
the  prosecution  of  the  new  duty  assigned  to  them,  as,  indeed,  the  sta- 
tistics of  the  work  just  given  most  amply  prove. 

Light-houses,  ^, — In  accordance  with  the  instructions  of  the  Treas- 
ury Depaitment,  pursuant  to  an  act  of  Congress,  Lieutenant  Command- 
ing J.  J.  Almy,  United  States  navy,  assistant  in  the  coast  survey,  was 
directed  to  make  an  'eicamin^on  of  the  necessity  for  a  light-house  at 
Fishing  battery,  otherwise  called  Donaho's  battery,  in  Chesapeake  bay, 
near  Havre  de  Grace,  Maryland.  His  rept)rt,  and  my  recommendation 
or  the  erection  of  a  light-house,  will  be  found  in  Appendix  No.  27. 

Section  IV. — from  cape  hekry  to  cape  fear,  including  the  coast 
OF  the  state  of  north  CAROLINA. — (Sketch  D.) 

Two  parties  for  triangulation  and  one  for  hydrography  have  been 
employed,  during  the  whole  of  the  past  season,  in  this  section;  and 
during  a  part  of  it,  in  addition,  a  reconnaissance  party  and  two  hydro- 
sraphic  parties.  The  secondary  triangulation  of  the  season  covers  the 
greater  part  of  Currituck  sound ;  and  the  tertiary  extends  from  Hatteras 
light  to  a  point  south  of  Ocracoke  inlet.  A  general  reconnaissance  of 
Pamplico  sound  has  prepared  the  way  for  the  main  triangulation. 
With  this  was  united  an  examination  of  Core  sound.  The  hydrogra- 
phy of  Albemarle  and  Croatan  sounds,  remaining  from  the  previous 
year's  work,  and  that  of  Roanoke  sound,  have  been  completed ;  as  also, 
m  part,  that  of  Currituck  sound.  Oregon  inlet,  which  opened  in  1846, 
was  re-examined,  to  ascertain  its  progress. 

The  reports  of  the  officers  engaged  in  ihese  surveys  contain  matter 
locally  and  generally  interesting,  which  will  be  mentioned  or  quoted  in 
due  connexion.  Reports  upon  Cape  Fear  river  and  Beaufort  harbor, 
in  reference  to  location  of  hghts  and  buoys,  will  also  be  presented  in 
their  place. 

To  obtain  the  difference  of  longitude  of  a  point  in  this  section  from 
Washington,  the  tel^raphic  connexion  with  Portsmouth,  Virginia,  was 
used,  and  chronometers  transported  from  thence  to  Forbes'  Point,  near 
Elizabeth  City,  in  North  Carolina.  Portsmouth  is  an  important  locality 
in  the  geodetic  operations  of  the  sui'vey,  as  the  southern  extremity  of 
the  arc  of  the  meridian  which  passes  northward  over  the  Chesapeakie 
to  the  Delaware,  and  the  measurement  of  which  has  now  nearly  been 
completed  in  the  regular  progress  of  the  survey. 

Tne  drawing  of  one  sheet  of  the  general  chart  of  Albemarle  sound 
has  made  considerable  progress,  and  that  of  Beaufort  harbor  is  com- 
plete, and  ready  for  engraving.  Sketches  of  Hatteras  shoals,  Hatteras 
inlet,  and  Beaufort  harbor,  accompany  this  report,  and  provision  has 
been  made  for  engraving  those  of  the  entrance  to  Cape  Fear,  and  the 
Fryingpan  shoals  off  Cape  Fear,  as  soon  as  sent  in  to  the  office. 

It  appears  from  the  examination  of  Pamplico  sound  that  it  contains 
a  number  of  excellent  harbors,  often  needed  for  refuge,  yet  scaircely 
used  from  want  of  acquaintance  with  their  intricacies. 

The  channel  of  Core  sound,  sounded  in  accordance  with  a  special 
request  of  the  legislature  of  North  Carolina,  was  found  to  have  under- 
gone no  substantial  change. 
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Oregon  inlet,  which  ha^  been  watched  with  interest  as  holding  aui 
hopes  of  a  new  entrance  important  to  the  navigation  of  Albemarle  and 
Pamplico  sounds,  does  not,  m  its  present  state,  af!brd  much  encourage- 
ment to  such  an  idea. 

The  harbor  of  Beaufort  appears  to  be  less  .liable  to  deterioration  than 
other,  poipts  on  this  part  of  the  coast,  and  may  be  pronounced  equal,  in 
its  security  and  natural  faciUties,  to  any  port  of  our  eastern  coast  south . 
of  the  Chesapeake.    It  allpws  17  feet  to  be  carried  in  at  low  water. 

A  survey  ^as  been  made  of  the  Fryingpan  shoals^  (of  which  there 
appears  to  have  been  heretofore  but  little  correct  knowledge,)  and  of 
the  approaches  to  the  bars  of  Cape  Fear  river.  The  description  of  the 
shoals  and  channels,  and  the  recommendations  on  the  subject  of  lights 
and  buoys,  resulting  from  this  examination,  will  be  found  at  length 
under  their  proper  head.  A  survey  of  Cape  Fear  river,  interior  to  tliis, 
is  also  in  progress. 

An  exainination  of  Hatteras  inlet  has  been  made»  in  reference  to 
which  it  is  reported  that  "  No  important  perceptible  changes  had  taken 
place  on  thq  bar  or  iu  the  channel,  except. near  the  anchorage;  the 
sand  and  ^pits  had  become. better  defined,  and  the  area  of  the  aiKrhor- 
ing  G^round  had  increased,  with  a  greater  depth  of  water  as. far  as  the 
bulkhead*  No  greater  depth  of  water  over  the  outer  bar. and  on  the 
bulkhead  was  found.'.' 

-0 

The  deep-sea  soundings  and  soundings  for  temperatures  in  the  Gulf 
Stream  have  been  prosecuted  during  the  season  in  this  section.  - 

Astronomical^  telegraphic^  and  chroTwmeter  ohserrations.-^These  were 
under  the  charge  of  assistant  Sears  C.  Walker.  The  scheme  as  organ- 
ized was  to  determine  the  longitude  of  Portsmouth,  Virginia,  by  the 
aid  of  telegraphic  connexion  with  the  Seaton  station  at  Washington 
city,  and.  from  the  former  to  deduce  that  of  Forbes'  Point,  a  station 
about  forty-five  miles  distant,  by  the  daily  transportation  of  chronom- 
eters. In  preparation,  the  chrdnometers  had,  for  six  weeks,  been  daily 
compared  and  rated  by  transit  observations  at  Washington.  Assistant 
Pourtales  and  Mr.  J.  R.  OflSey  conducted  the  chronometric  expedition, 
comparing  nieht  and*  morning,  by  coincidence  of  beats,  the  chronome- 
ters daily  exchanged  betwieen  Portsmouth  and  Forbes'  Point.  The 
former  made  the  transit  observations  at  Forbes'  Point,  and  Mr.  J.  C. 
Langton  those,  at  the  Washington  station.  Assistant  Walker  superin- 
tended the  exchange  of  clock  signals  on  the  Seaton  chronograph.  The 
observer  at  Portsmouth  tapped  on  the  break-circuit  key  every  five  sec- 
onds for  one  minute,  for  each  chronometer,  and  the  hour  and  minute 
thus  tapped  .ivere  noted,  the  signal  being  registered  by  the  instruments 
at  Portsmpwth,  Petersburg,, and  Washington.  * 

During  seven  days  the  success  of  the  observations  and  exchange  of 
signals  had  been  amply  favorable,  when  their  progress  was  temporarily 
arrested  by  prolonged  failure  of  the  telegraph  hne  ailer  a  storm.  The 
operation  .was  continued  as  far  as  the  means  at  our  disposal  and  the 
other  exigencies  of  the  season's  service  permitted.  It  is  not  considered, 
however,  as  completed. 

RqcmiMiiflsance'i  (sketch  D.) — The  party  and  vessel .  employed  in  the 
tertiivry  triangulation  were,  for  about  six  weeks,  withdrawn  from  that, 
duty  and  assigned  to  the  use  of  Major  H.  Prince,  United  States  army. 
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assistant  in  the  coast  survey,  who  made  the  recoiinaissance  and  accom- 
panying sketch  of  the  sound  usually  known  as  "  Pamlico."  Major  Prince 
refers  to. good  maps,  to  the  usage  of  the  neighborhood,  and  to.  the  oldest 
authorities,  as  condemning  this  orthography,  and'  gives  Pamjdico  as  the 
name  which  appears  to  have  the  weight  of  authority  in  its  favor. 

Describing  this  sound,  Major  Prince  says:  "Its  breadth  from  Roan- 
oke island  to  Long  shoal  increases  from  nine  to  eighteen  miles,  and  in 
the  rest  of  its  length  it  has  a  general  breadth  of  from  twenty  to  thirty 
miles.  The  general  depth  of  the  channel  is  from  three  to  four  fathoms." 
He  notes  the  fact  mentioned  by  Williamson,  a  historian  of  the  State, 
forty  years  ago,  that  lands  then  planted  with  corn  were  covered  with 
water  at  the  beginning  of  the  eignteenth  century ;  and  obser\'es  that  it 
the  same  causes,  whatever  they  may  be,  continue  to  operate,  there  will 
be  large  tracts  of  the  richest  possible  soil  reclaimed  for  cultivation, 
along  this  coast-  A. growth  of  small  live-oak  about  Ocracoke,  it  is 
remarked,  vigUantly- preserved,  protects  the  soil  from  the  action  of  tho' 
winds.  i 

The, exposure  of  this  sound  is  such  that  navigation  is  often  danger- 
ous, and  vessels  have  to  put  back  some  distance  for  refuge.     Yet  the 
desired  harbors  are  reported  to  be  numerous  and  convenient,  and,  to  be 
useful,  require  only  to  bq  made  known. 

With  reference  to  Core  sound,  the  supposed  changes  of  which  had 
caused  the  legislature  of  the  State  to  request  its  examination,  Major 
Prince  reports  that  he  has.  carefully  compared  at  with  the  chart  of  a 
survey  made  by  Captain  T.  J.  Lee,  United  States  topographical  engi- 
neers, in  1837.  The. result  is  thus  stated:  "A  few  small  differences  of 
soundings,  (we  having  no  tidal  observations,)  and  some  small  differences 
of  the  course  (allowance  being  made  <  for  some  dredging,  of  which  I 
have  no  account,  on  Piney  Point  shoal) — in  the  main,  leave  the  present 
channel  and  that  of  the  chart,  as  it  was  fourteen  years  ago,  aUke." 

The  sketch  by  Major  Prince,  above  referred  to,  shows  the  scheme  for 
the  main  triangulation  obtained  by  his  reconnaissance. 

Secondary  t7iangtdationy  (sketch  D.)— In  the  season  of  eight  months, 
(November  to  July,). assistant  J.  J.  S.  Hassler  extended  this  branch  of 
the  work  along  Currituck  sound,  from  Thoroughfare  island  to  the  Virginia 
line.  The  area  embraced  was  73  square  miles ;  12  stations  were  occu- 
pied, and  11  determined;  ^nd  87L  angles  measured  by  5,226  observa- 
tions.    The  party  had  the  use  of  the  Coast  Survey  schooner  Vanderbilt. 

A  secondary  triangulation,  and  the  requisite  topography  connected 
with  it,  of  the  entrance  to  Cape  Fear  river,  was  executed  by  assistant 
ChsyJes  P.  BoUes,  aided  by  Mr.  J.  W.  Gregorie,  and  the  results  imme- 
diatSP^  computed  and  furnished  to  the  hydrographic  party  working  at 
the  same  point.  A  preliminary  base,  rather  exceeding  three  miles  in 
length,  was  measured  with  a  chain  upon  the  beach.  (See  sketch  D, 
No.  6.)  From  its  extremities  nearly  every  important  point  in  the  harbor 
can  be  seen,  and  "the  triangles  are  so  disposed  as  to  give  double  deter- 
minations of  nearly  every  point  of  the  second  order,  and  of  every  point 
of  the  third  order."  The  work  covers  an  area  of  33  square  miles; 
8  stations  were  occupied,  and  97  angles,  on  17  objects,  measured  with  a 
six-inch  repeating  theodolite  by  Gambey,  (C.  S.  No.  35.)     The  plane- 
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table  survey  connected  with  it  furnished  52  miles  of  shore  line,  and 
included  the  town  of  Smithville. 

The  party  of  assistant  Bolles  had  already  been  engaged  in  section 
V,  and  were  tnxnsferred  to  this  section  in  June,  remaining  until  the 
close  of  September. 

•  Tertiary  trtangulation^  (sketch  D.) — A  party,  under  sub-assistant  A. 
8.  Wadsworth,  aided  by  Mr.  C.  T.  Jardella,  with  the  Coast  Survey 
schooner  Bancroft,  was  engaged  in  this  triangulation  from  early  in  De- 
cember until  late  in  March.  It  Was  then  withdrawn  for  use  in  recon- 
naissance, and,  after  some  weeks,  again  occupied,  for  a  short  time,  in 
marking  with  granite  posts  the  most  important  stations  of  the  preceding 
year. 

The  triangulation  extended  from  Cape  Hatteras  to  Ocracoke  inlet, 
35  miles  along  the  coast,  and  covered  an  area  of  97 J  square  miles;  19 
stations  were  occupied  and  77  angles  measured,  by  450  observations, 
with  a  six-inch  repeating  theodolite  of  Gambey,  (C.  S.  No.  29.) 

topography ^  (sketch  D.) — Assistant  Henry  L.  Whiting  spent  a  month, 
with  a  party  and  vessel,  in  a  topographical  survey  of  the  harbor  of 
Beaufort.  His  work  will,  in  connexion  with  other  surveys,  furnish  a 
complete  harbor  chart.  For  the  gratification  of  those  speciaDy  inter- 
estea,  I  annex  descriptive  extracts  from  his  report.  ■  (See  Appendix, 
No.  28.) 

The  amount  of  work  accomplished  may  be  thus  stated:  Area,  in 
square  miles,  22;  extent  of  shoreline,  39  miles;  outline  of  shoals,  &c., 
15;  length  of  creeks,  18;  and  of  roads,  16  miles. 

Assistant  Whiting  points  out  the  causes  which,  in  his  opinion,  tend 
to  preserve  the  interior  of  this  harbor  from  change,  and  the  same  gen- 
eral depth  of  water  on  the  bar.  These  will  be  found  in  the  Appendix, 
as  above  referred  to;  though  I  am  not  prepared  to  endorse  the  views 
expressed  in  reference  to  currents  caused  by  Cape  Lookout. 

llydrography. — (See  the  several  sketches.) — Lieutenant  Commanding 
Richard  Wairiwright,  United  States  navy,  assistant  in  the  coast  survey, 
with  the  surveying  schooner  John  Y.  Mason,  was  engaged  in  this  sec- 
tion during  the  latter  part  of  1850.  and  from  April  to  June,  1851.  The 
hydrography  of  Roanoke  and  Croatan  sounds,  with  the  small  portion  of 
Albemarle  sound  remaining  from  last  year,  has  been  completed,  and 
that  of  CuiTituck  sound  carried  north,  as  far  as  the  points  marked 
Woodis  and  Willet's  on  the  sketch.  Thirty-three  thousand  eight  hun- 
dred and  seventeen  soundings  were  made;  1,066  angles  taken;  and 
496  miles  of  soundings  run;  nearly  all  done  in  boats. 

Lieutenant  Wainwright  also  visited  Oregon  inlet.  He  foun(^he 
breakers  extending  entirely  across  the  bar.  The  bulkhead  to\^ds 
Albemarle  sound  remains  unchanged,  having  about  three  feet  of  water 
at  mean  tide. 

Lieutenant  Commanding  J.  N.  Mafiitt,  United  States  navy,  assistant 
in  the  coast  survey,  with  the  hydrographic  party  under  his  command, 
(which  has  been  for  the  most  part  employed  in  Section  V,)  visited  this 
section  in  December  last  to  complete  the  hydrography  of  Beaufort, 
North  Carolina;  and  has  furnished  a  chart  of  the  bar  and  harbor. 
(Sketch  D,  No.  5.) 

The  statiattics  of  this  supplementary  work  in  Beaufort  harbor  are  as 
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follows:  53  miles  sounded  over  by  1,289  soundings;  88  angles  mea- 
iSured;  36  specimens  of  the  bottom  obtained;  and  three  sets  of  obser- 
vations were  made  upon  currents. 

The  same  party  returned  to  this  section  and  undertook,  in  October 
of  this  year,  the  hydrographical  reconnaissance  of  the  entrance  to  the 
Cape  Fear  and  of  New  river,  North  Carolina.  The  lateness  of  the 
season  prevents  their  results  from  being  received  in  time  to  be  embodied 
in  this  report. 

Tidal  observations  have  been  made  at  Smithville  (Fort  Johnson 
wharf)  day  and  night,  since  July  1,  and  five  current  stations  have  been 
occupied. 

Lieutenant  T.  A.  Jenkins,  United  States  navjr,  assistant  in  the  coast 
survey,  commanded  another  hydrographic  party,  in  the  Coast  Survey 
steamer  Corwin.  His  operations  have  been  cnrected — 1st,  to  the  re- 
examination of  Hatteras  inlet,  to  place  it  on  the  sheet  of  Hattera  s  shoals 
by  the  aid  of  the  extended  triangulation,  and  to  ascertain  whether  any 
important  chd.nges  had  taken  place ;  the  results  have  been  already  in- 
dicated, (see  sketch  D,  No,  3 :)  2d,  to  the  deep-sea  soundings  and  sound- 
ings for  temperatures  in  the  Gulf  Stream,  (sketch  D,  No-  4:)  3d,  to  the 
survey  of  Fryingpan  shoals  and  the  approaches  to  the  mam  and  New 
Inlet  bars  at  the  mouth  of  the  Cape  Fear  river* -(sketch  D,  No-  8.) 

The  statistics  of  his  season^s  work  are  as  follows:  * 

Area  of  hydrographic  sheet 250  sq.  miles. 

Number  of  soundings  taken 21,990 

Number  of  angles  measured 4,300 

Number  of  lines  of  soundings  run 313 

Number  of  miles  of  soundings 540 

Number  of  specimens  of  bottom  preserved 46 

Number  of  hues  of  deep-sea  soundings  run 2 

Number  of  miles  of  deep-sea  soundings  run 125 

Number  of  positions  for  deep-sea  soundings  and  tem- 
peratures in  the  Gulf  Stream 4 

The  report  of  Lieutenant  Commanding  Jenkins  on  the  Fryingpan 
shoals,  and  his  suggestions  in  reference  to  the  facilities  required  for 
navigation,  are  of  such  interest  that  I  extract  them  in  full : 

*•  The  Fryingpan  shoals— extending  from  the  southeast  point  of 
Cape  Fear,  in  almost  a  SSE,  direction  from  Bald  Heiad  lignt-house 
to  die  distance  of  twenty  nautical  miles,  to  ten  fathoms  water,  with  an 
average  width  of  four  miles — and  thPapproaches  to  the  main  and  New 
Inlet  bars  at  the  mouth  of  the  Cape  Fear  river,  have  been  carefully  sur- 
veyed, and  the  sheet  is  now  nearly  ready  for  reduction  to  the  publica- 
tion scale. 

••  The  pilots  and  others  in  the  vicinity  had  little  correct  knowledge  of 
these  dangerous  shoals,  and  the  great  distance  to  which  they  extend 
from  the  shore  rendered  the  work  one  of  more  than  ordinary  difficulty. 

"  The  shoalest  spot  outside  of  Bird  shoal,  (necu-  the  point  of  the 
cape,)  has  7,  8,  and  9  feet  water  on  it  at  low  water,  distant  13  nautical 
miles  from  Bald  Head  light-house,  and  bearing  NNW.  from  it  by 
compass. 

"There  is  another  shoal  spot  with  ten  feet  water  at  low  tide,  14i 
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nautical  miles  from  Bald  Head  light-house,  and-  bearing  NNW.  J  W. 
from  it.  Two  small  shoal  spots,  16  and  18  miles  from  light-house,  with 
16,  17,  and  18  feet  water  on  them  at  low  water,  bearing  SSE.  }  £•  to 
SE.  by  E.  from  light-house.  The  sea  breaks  on  these  shoals,  except  in 
very  calm  weather. 

"Bald  Head  hght-house  bears  by  compass  NW,  J  N.  from  the  east- 
ern point  of  the  Fryingpan  shoals,  in  6,  7,  and  8  fathoms  water  ;  coarse 
gray  sand,  broken  shells,  and  pebbles,  at  the  distance  of  twenty  nau- 
tical miles. 

*'Bald  Head  light-house  bears  per  compass  NW.  by  N.  from  the 
southeastern  point  of  the  Fryingpan  shoals,  in  8,  9,  and  10  fathoms ; 
fine  gray  sand  and  black  specks ;  distant  twenty  nautical  miles. 

"Not  less  than  16  feet  water  will  be  found  outside  of  the  ten-feet 
shoal,  which  bears  SSE.  i  E.,  distant  fifteen  nautical  miles  fi-om  the 
Bald  Head  light-house. 

"  The  bottom  is  well  marked  on  either  side  of  the  shoals.  On  the 
west  side,  and  at  the  southeastern  extremity  of  them,  fine  gray  sand 
with  black  specks  will  be  found.  On  the  eastern  and  northeastern  side 
of  them  broken  shells,  coarse  sand,  pebbles,  and  occasionally  small 
pieces  of  coral. 

"A  line  made  good,  SSE.  by  compass,  from  the  main  bar  of  Cape 
Fear,  will  clear  'the  western  edge  of  the  three-fathoms  curve  of  the 
shoals. 

"Vessels  bound  around  the  shoals  to  the  eastward  from  the  bar 
should  steer  out  S.  b)'  E.  to  the  distance  of  sixteen  to  eighteen  miles, 
in  eight  to  ten  fathoms  water,  when  an  east  course  will  pass  on  the 
outer  part  of  the  shoals  in  three  fathoms  to  seven  fathoms  water. 

"These  shoals  may  be  said  to  be  continuous  from  the  point  of  the 
cape  to  ten  fathoms  water,  although  at  the  distance  of  fourteen  nautical 
miles,  Bald  Head  light-house  bearing  NNW.,  there  is  a  channel  run- 
ning SW.  by  S.,  and  NE.  by  N.,  of  upwards  of  a  nautical  mile  in 
width,  through  which  a  depth  of  three  and  half  to  five,  six,  and  seven 
fathoms  water  may  be  carried  at  low  tides ;  but  the  shoals  on  either 
side,  with  only  seven,  eight,  and  nine  feet  to  the  nortliward,  and  ten 
feet  to  the  southward  and  eastward,  and  nothing  but  the  compass  and 
lead  to  guide  the  navigator,  in  the  absence  of  a  light-vessel  or  buoys, 
render  it  too  dangerous  to  be  available. 

"Vessels  drawing  not  more  than  nine  and  ten  feet  water  can  cross 
the  shoals  at  low  water  by  steering  ENE.,  and  WSW.,  at  the  dis- 
tance of  three  to  four  nautical  Ales  from  the  point  of  Cape  Fear ; 
and  there  is  a  channel  between  the  distances  of  five  and  a  half  to  ei^ht 
and  a  half  nautical  miles,  through  which  vessels  drawing  ten  and  a 
half  and  eleven  feet  can  pass  with  perfect  safety  at  low  tide ;  the  chan- 
nel is  three  nautical  miles  wide,  and  with  the  exception  of  two  or  three 
small  spots  of  ten  and  a  half  and  eleven  feet  water,  thirteen  to  fifteen 
feet  will  be  carried  through  it;  the  courses  are  from  NE.  to  ENIC.,  and 
SW.  to  WSW. 

"  At  a  point  of  the  shoals  (Bald  Head  light-house  distant  eleven 
nautical  miles,  and  bearing  N.  by  W.  f  W.)  there  is  a  channel  of  two 
and  a  half  fathoms  water,  upwards  of  a  nautical  mile  wide.     It  is  in 
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length  only  one-third  of  a  mile  across  the  shoal,  running  NE.  and 
SW. 

"  Two  large  iron  buoys,  properly  marked,  placed,  and  moored  with 
heavy  moorings,  or  with  Mitchell's  screw,  would  render  this  channel 
one  of  great  value,  not  only  to  the  local  trade  of  the  Cape  Fear  region, 
but  to  the  coasting  trade  in  general,  along  the  southern  coast. 

"Any  vessel  cnpable  of  crossing  either  bar  at  the  mouth  of  the  Cape 
Fear  river,  would  find  no  difficulty  in  crossing  these  shoals  under  ordi- 
nary circumstances  of  weather  and  sea,  when  these  channels  shall 
have  been  properly  marked  out  by  large  buoys,  enabling  those  threat- 
ened by  bad  weather  to  make  a  port  under  almost  every  condition  of 
weather. 

"  Too  much  importance,  it  is  believed,  cannot  be  attached  to  the 
subject  of  marking,  as  perfectly  as  may  be  possible,  the  channels  over 
these  dangerous  shoals,  for  the  benefit  of  the  coasting  trade,  and  of 
furnishing  means  by  which  to  guide  the  navigator  bound  north  or  south 
in  passing  outside  of  them. 

"  Two  large  iron  buoys  aie  required  to  mark  the  best  channel  over 
these  shoals  lor  coasters. 

"The  present  light-house  at  Bald  Head  (said  to  have  an  elevation  of 
one  hundred  and  ten  feet  above  the  level  of  the  sea)  is  inadequate  as  a 
seacoast  light  to  the  wants  of  the  mariner.  It  is  of  comparatively  little 
use  now,  owing  to  two  causes:  its  great  inferiority  in  brilliancy  and 
intensity,  and  its  bad  location,  being  three  and  one-third  nautical  miles 
from  the  point  of  the  cape. 

"The  outer  part  of  the  shoals  is  twenty  nautical  miles  from  the  light- 
house, and  seventeen  from  the  pitch  of  the  cape. 

"  Assuming  that  the  present  light  can  ha  seen  as  far  as  the  curvature 
of  the  earth  will  permit,  (which  is  not  the  case,)  from  the  deck  of  an 
ordinary  merchant  vessel,  the  range  in  good  weather  will  be  fifteen 
nautical  miles — ^five  nautical  miles  short  of  the  required  range  to  reach 
the  extremity  of  the  shoals. 

"  To  render  a  light  efficient  here,  it  will  be  necessary  to  change  the 
location  to  a  position  as  near  the  end  of  the  cape  as  safety  and  pru- 
dence will  permit;  give  the  tower  an  elevation  of  not  less  than  one 
hundred  and  fifty  feet,  and  place  in  it  a  first-order  dioptric  apparatus, 
combining  all  the  most  recent  improvements. 

"  An  elevation  of  one  hundred  and  fifty  feet  will  give  an  ordinary 
range  from  the  deck  of  a  merchant  vessel  of  nineteen  to  twenty  nautical 
miles,  leaving  the  maiiner  two  or  ifcree  miles  on  the  safe  side  of  the 
dangers. 

"At  present  the  fleets  of  vessels  passing  daily  these  dangerous  shoals 
have  nothing  but  the  lead  to  guide  them  around  them,  while  contending 
with  cuirents,  which  are  to  a  great  extent,  if  not  wholly,  influenced  in 
strength  and  direction  by  the  winds. 

"The  removal  of  the  present  Bald  Head  light-house  would  work  no 
disadvantage,  as  it  is  too  far  inland  for  a  seacoast  light,  especially  with 
its  present  apparatus ;  and  is  of  very  little,  if  of  any,  use  in  a  local 
point  of  view. 

"Until  the  present  light-tower  can  be  removed  to  its  proper  location, 
and  a  first-oraer  lens  apparatus  be  procured  for  it,  a  large  light-vessel 
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ought  to  be  built  and  placed  in  the  slue,  at  the  distance  of  fourteen 
nautical  miles  from  the  present  light-house.  If  this  vessel  is  fitted  with 
proper  parabolic  reflectors  and  argand  burners,  and  distinguished  in  a 
manner  to  prevent  mistakes,  it  will  contribute  greatly  to  the  security  of 
life  and  property,  and  enable  navigators*  bound  either  north  or  south  by 
this  point,  to  shorten  their  passage  by  running  boldly,  when  now  they 
are  compelled  to  creep  along  with  the  lead  constantly  going." 

Light-houses^  beacons,  buoysj  Sfc. — The  providing  and  placing  the  bell- 
beacon  and  iron-buoy,  ofl  Cape  Hatteras,  having  been  intrusted,  by 
the  Secretary  of  the  Treasury,  to  the  Coast  Survey,  a  contract  has  been 
made  for  them  to  be  delivered  in  the  spring  of  1852,  the  earliest  period 
at  which  it  was  deemed  safe  to  place  them. 

In  the  Appendix  (No.  29)  will  be  found  a  report  upon  the  subject  of 
lights  and  buoys  for  Beaufort  harbor.  North  Carolina;  also,  in  the  Ap- 
pendix, (No.  30,)  a  report  upon  the  necessity  for  a  light-house  on  the 
Upper  Jettee,  Cape  Fear  river,  North  Carolina.  In  regard  to  the  former, 
Lieutenant  Commanding  Maiiitt  observes,  that  if  the  lights  and  buoys 
be  placed  as  recommended,  vessels  will  enter  the  harbor  in  safety,  by 
day  or  night,  without  a  pilot. 

The  suggestions  of  Lieutenant  Commanding  Jenkins,  United  States 
navy,  assistant  in  the  coast  survey,  in  reference  to  lights  and  buoys  in 
the  vicinity  of  Hatteras  shoals,  have  just  been  given  in  full  under  the 
head  of  hydrography. 

Section  V. — ^from  capb  fear  to  the  st.  mary's  river,  including 

THE    COAST    OF    THE    STATES   OF    SOUTH   CAROLINA   AND    OEORGIA. 

(Sketch  E.) 

In  this  section  two  parties  have  been  in  the  field  engaged  in  triangu- 
lation  and  two  in  topogi'aphy,  besides  the  party  employed  upon  the 
hydrography.     The  operations  have  been  as  follows : 

1.  Astronomical  observations  at  Savannah,  and  the  preliminary  trian- 
gulation  of  the  entrance  to  Savannah  river.     (See  sketch  E,  No.  2.) 

2.  The  connexion  of  Charleston  and  Savannah  for  difference  of 
longitude  by  telegraph. 

3.  The  triangulation  of  North  Edisto  river,  South  Carolina.  (Sketch 
E,  No.  3.) 

4.  Secondary  triangulation  of  St.  Helena  sound  and  the  South  Edisto 
and  Ashepoo  rivers,  extending  firom  Edisto  island  on  the  north  to  the 
Hunting  islands  on  the  south, tcoast  of  South  Carolina.  (Sketch  E, 
No.  3.) 

6.  A  topographical  survey  of  North  Edisto  river.     (Sketch  E,  No.  3.) 

6.  A  similar  survey  of  part  of  Savannah  river.     (Sketch  E,  No;  2.) 

7.  Completion  of  the  hydrography  of  Charleston  bar,  approaches, 
and  harbor.     (Sketch  E.) 

8.  Hydrographic  recoimaissance  of  Savannah  river  and  bar.  (See 
sketch  E,  Nos.  4  and  5.) 

9.  Hydrography  of  North  Edisto  bar  and  river.     (Sketch  E,  No.  7.) 

10.  Tidal  observations  day  and  night  at  several  stations. 

A  map  of  Charleston  harbor,  on  a  large  scale,  has  been  engraved, 
and  will  be  published  at  once. 
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A  chart  of  Savannah  bar  and  another  of  the  harbor,  with  the  "  Main," 
"Front"  and  "Back"  rivers,  have  been  furnished  to  the  office,  and  are 
engraved  and  nearly  ready  for  publication.  The  plate  of  the  chart  of 
Bull's  bay,  on  the  coast  of  South  Carolina,  northeast  of  Charleston  har- 
bor, is  in  process  of  re-engraving.  ..  (See  sketch  E,  No.  6.) 

The  chart  of  North  Edisto  river  and  harbor  of  refuse  is  put  in  hand 
for  engraving,  and  will  be  published  as  early  as  practicable. 

At  the  request  of  the  Chamber  of  Commerce  of  Charleston,  and  by 
authority  of  the  Treasury  Department,  a  copy  of  the  Charleston  harbor 
map,  on  a  large  scale,  has  been  executed,  and  will  speedily  be  fur- 
nished to  that  body.  (See  Appendix,  No.  30  6w,  for  correspondence.) 

After  a  fair  trial  in  this  section,  it  has  been  found  expedient  to  cause 
the  secondary,  and  in  some  cases  the  tertiary,  triangulation  to  precede 
the  primary.  The  greatest  difficulty  in  the  primary  work  is  the  pi^e- 
liminary  tracing,  through  woods  and  swamps,  and  the  cutting.  The 
secondary  and  tertiary  work  following  the  circuitous  course  of  the 
streams,  and  availing  itself  everywhere  of  continuous  natural  or  arti- 
ficial openings,  affords  means  of  running  the  primary  lines  from  point 
to  point  with  approximate  accuracy,  and  of  correcting  readily  any 
errors  which  occur  in  running.  In  executing  this  triangulation  on  and 
near  Edisto  island,  and  along  the  rivers  which  intersect  it,  parts  of  the 
base  of  the  primary  triangulation,  which  had  been  marked  in  the  meas- 
urement, have  been  used,  as  convenience  suggested,  for  the  bases  pf 
the  secondary  work. 

The  difference  of  longitude  of  Charleston  and  Savannah  was  deter- 
mined by  telegraph,  the  line  liaving  been  kindly  placed  at  our  disposal, 
after  business  hours,  by  the  president  of  the  company,  Elam  Alexander, 
esq.  At  the  Charleston  end  the  observations  were  made  by  Professor 
Lewis  R.  Gibbes,  at  his  observatory ;  and  at  the  Savannah  end  by 
assistant  C.  O.  Boutelle.  This  connects  the  Seaton  station  at  Wash- 
ington with  Savannah,  the  difference  of  longitude  of  Charleston  and 
Washington  having  been  determmed  in  our  operations  of  the  previous 
year. 

A  full  report  of  the  computations  of  the  observations  by  which  the 
difference  of  longitude  was  obtained,  between  Professor  Gibbes'  obser- 
vatory, in  Charleston,  and  the  Seaton  station,  at  Washinjjrton,  has  been 
made  by  assistant  S.  C.  Walker.  The  mean  result  is,  Charleston  west 
of  Washington  11m.  45.27*.,  with  a  probable  error  of  ±  0.02*. 

In  April  last  I  visited  the  parties  in  this  section  for  the  inspection  of 
their  work,  and  to  arrange  the  details  of  instructions  to  the  topograph- 
ical and  hydrographic  parties  in  Savannah  river.  The  work  was 
obviously  advancing  veiy  satisfactorily,  and  the  difficulties  which 
attended  its  beginning  were  giving  way  before  the  increased  experience 
of  those  engaged. 

The  kindness  received  from  the  gentlemen  near  whose  residences 
the  operations  of  the  parties  bring  them,  and  the  facilities  uniformly 
extended  in  the  execution  of  the  work,  in  many  cases  at  a  considerable 
sacrifice  of  personal  convenience,  are  acknowledged  by  all  the  parties 
in  their  reports.  As  a  public  acknowledgment  by  name  might  be 
deemed  intrusive,  I  take  this  method  of  returning  the  best  thanks  of 
tho9e  employed  in  this  section  of  the  survey. 
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Astronomical  Observations. — The  observations  for  time,  latitude,  azi- 
muth, and  difference  of  longitude  from  Charleston,  at  the  Exchange  of 
Saviinnah,  were  made  by  assistant  C.  O.  Boutelle,  aided  by  Lieuten- 
ant Joseph  S.  Totten,  United  States  army,  detailed  for  coast  survey 
service ;  and  during  a  brief  period  by  Professor  E.  Yuloe,  An  astro- 
nomical clock  by  Kessels  had  been  converted  by  Mr.  Saxton  into  a  cir- 
cuit breaker,  and  was  used  for  the  observations  of  local  time  and  for 
transmission  of  telegraphic  time  signals  to  Charleston,  The  transits 
of  sixty-five  stars  were  telegraphed  to  Charleston,  and  of  fifty-eight 
were  received  from  thence.  They  were  usually  observed  on  all  the 
twenty-five  wires  of  the  diaphragm,  and  all  were  recorded  on  the 
Morse  registering  fillet.  Two  hundred  and  forty  transits  of  sixty-five 
stars  were  observed  for  local  time  and  deviation.  The  transit  instru- 
ment was  one  of  those  of  forty-five  inches  focal  length,  by  Troughton 
&  Simms,  (C.  S.  No.  4,)  with  a  diapliragm  of  twenty-five  wires,  by 
*  Wiirdeman,  of  Washington. 

The  observations  for  latitude  were  made  with  a  new  zenith  telescope 
by  William  Wiirdeman,  of  Washington,  (C.  S.  No.  5,)  which  is  spoken 
of  in  terms  of  commendation  by  Mr.  Boutelle.  Seven  hundred  and 
forty-six  observations  were  made  on  one  hundred  and  twenty-six  stars, 
paired  according  to  Talcott's  method.  The  values  of  the  micrometer 
and  level  scales  were  duly  determmed,  the  former  by  observations  on 
Polaris  at  elongation,  a  method  first  proposed  and  used  by  Mr.  Boutelle. 

The  azimuth  observations  were  made,  by  the  kind  permission  of  the 
mayor  of  the  city,  from  the  cupola  of  the  Exchange.  The  instrument 
used  was  a  twelve-inch  theodolite  by  Gambey,  (C.  S.  No.  30.)  The 
results  are  recommended  by  Mr.  Boutelle  for  adoption  in  the  secondary 
triangulation  only. 

Professor  Lewis  R.  Gibbes  has  observed  at  the  Charleston  obsc^^'a- 
tory  during  the  past  year,  for  the  coast  survey,  39  moon  culnunations, 
and  95  transits  of  moon  culminating  stars,  and  six  occultations.  In 
connexion  with  these,  54  obsei-vations  have  been  made,  with  reversal, 
on  circumpolar  stais,  and  on  130  zenith  and  equatorial  stars,  for  time 
and  instrumental  corrections.  In  the  telegraph  operations  for  longitude, 
62  stars  were  telegraphed  on  1,220  wires.  The  importance  of  keeping 
up  the  observations  at  various  points,  so  as  to  be  sure  of  corresponding 
observations  with  those  on  the  western  coast,  for  longitude,  is  very 
great.  It  secures  a  clear  night  for  observing,  at  some  one  point,  when 
the  positions  are  scattered  over  a  considerable  range  of  country. 

Primary  Irian gukition^  and  secondary  connected  with  it. — The  opera- 
tions were  under  the  charge  of  assistant  C.  O.  Boutelle,  aided,  during 
part  of  the  season,  by  Lieutenant  Joseph  S.  T(»tten,  United  States  array? 
and  during  nearly  the  entire  season  by  J.  W.  Gregorie,  esq.  They 
were  commenced  by  the  triangulation  of  the  North  Edisto  river,  (see 
sketch  E,  No.  3,)  in  which  nine  stations  were  occupied,  and  104  angles 
measured,  on  86  objects,  by  785  observations  with  an  eight-inch  Gam- 
bey  theodolite,  (C.  S.  No.  2.)  The  services  of  Mr.  Boutelle  being  re- 
quired at  Savannah,  this  triangulation  was  completed  by  Mr.  J.  W. 
Gregorie,  who  retraced  and  opened  several  lines,  and  erected  signals 
for  the  primary  triangulation.  In  March,  Lieutenant  Joseph  S.  Totten 
made  a  reconnaissance  for  the  triangulation  from  the  Edisto  to  the 
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Stono  river,  inside  of,  and  parallel  to,  the  sea-beach.  The  reconnais- 
sance made  by  Mr.  Gregorie  up  the  Dawho  to  Aiken's  station  on  Je^ 
bossee,  and  along  the  Wadmelaw  river  to  New  Cut,  is  shown  upon  the 
aketch— (sketch  E,  No.  3.)  Mr.  Boutelle  remarks:  "I  make  it  a  point 
to  avoid  extensive  cutting  in  secondary  triangulation,  and  it  is  a  matter 
of  much  diflScultjr  to  ^et  triangles  of  proper  form  without  it.  The 
houses  along  the  river  aid  us  much  in  carrying  out  our  schemes  of  trian- 

Sdation;  and  I  cannot  too  often  express  the  obligation  we  are  under» 
r  the  uniformly  friendly  and  courteous  manner  in  which  our  requests 
to  be  allowed  to  erect  signals  and  place  instruments  upon  them  are 
complied  with." 

Two  primary  statknis,  viz:  the  east  and  west  ends  of  the  base,  were 
occupiea  by  Mr.  Boutelle  for  the  measurement  of  horizontal  angles, 
and  at  one  (east  end  of  the  base)  azimuths  were  measured.  The  ob- 
servations were  made  with  a  theodolite  by  Wurdeman,  (C.  S.  No.  30.) 
It  was  found  absolutely  necessary  to  employ  heliotropes  in  order  to 
obtain  a  suflicient  number  of  observations  without  a  long  delay. 

In  the  entire  work,  of  both  classes,  executed  by  this  party,  from 
taking  the  field  in  December  to  the  close  of  the  season  in  May,  15  star 
tions  were  occupied,  and  173  angles  measured,  on  158  objects,  by  2,073 
observations.  This  is  in  addition  to  the  astronomical  determination  at 
Savannah,  already  noticed.  The  work  was  continued  as  long  as  the 
means  provided  for  this  particular  party  permitted. 

An  examination  for  points  of  triangulation  for  the  entrance  to  Savan* 
nah  river,  to  be  used  by  the  hydrographic  party  in  sounding  out  Tybee 
bar,  was  made  by  assistant  Boutelle  in  March,  and  it  was  intended  that 
he  should  execute  this  operation  personally;  but  having  been  tempora- 
rily disabled  from  work  by  an  accident  occurring  after  his  party  at 
Edisto  had  been  discharged,  the  triangulation  was  made  under  his 
direction  by  Mr.  J.  W.  Gregorie.  The  preliminary  work  intended  for 
immediate  use  in  a  hydrographic  reconnaissance  is  shown  on  sketch  £• 
Twelve  stations  were  occupied,  and  218  angles  measured,  on  33  objects» 
by  383  observations.     The  operation  was  closed  on  the  3d  of  June. 

The  results  of  the  triangulation  of  North  Edisto  river  were  furnished 
to  the  topo^aphical  party  surveying  those  shores,  and  those  of  the 
Savannah  nver  to  the  hydrographic  party  sounding  the  entrance  and 
harbor. 

The  great  activity  of  the  party  under  Mr.  Boutelle  in  field-work  has 
involved  a  corresponding  amount  of  office-work,  in  which  he  has,  except 
during  brief  intervals  of  field  duty  which  have  beenjelsewhere  stated* 
been  laboriously  engaged.  In  these  computations  he  has  been  assisted 
by  Messrs.  G.  A.  Fairfield  and  J.  R.  Offley.  Lieutenant  J.  S. 
Totten  was,  on  the  closing  of  the  field-work  in  this  section,  attached  to 
the  party  of  assistant  Edmund  Blunt  in  Section  III,  (Virginia,)  and  Mr. 
J.  W.  Gregorie  to  that  of  assistant  Bolles  in  Section  Iv ,  (North  Carolina.) 

Secondary  trian^ulatian* — The  secondary  triangulation  executed  by 
asostant  Charles  F.  Bolles  is  shown  in  sketch  £,  No.  3.  It  rests  upon 
a  portion  of  the  base  on  Edisto  island  measured  for  the  primary  work, 
ami,  gradually  widening  out,  covers  the  South  Edisto  and  Ashepoo  riverst 
and  St  Helena  sound,  fiirnishing  a  very  well  conditioned  scheme  of 
YKokf  and  well  selected  points  lor  &e  use  of  a  topographical  party. 
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Assistant  BoUes  commenced  this  work  in  February,  and  closed  opera- 
tions in  May;  he  was  assisted  in  it  by  sub-assistant  George  A.  Fair- 
field, and  during  part  of  the  season  by  S.  S.  Pendleton,  esq.  It  was 
carried  on  under  disadvantageous  circumstances  from  the  illness  of  Mr. 
Bolles,  and  yet  presents  a  considerable  amount  of  work.  The  area 
embraced  is  35  square  miles,  12  stations  were  occupied,  and  115  angles 
measured,  on  24  objects,  by  97S  observations,  with  a  six-inch  repeating 
theodolite  by  Grambey,  (C.  S.  No.  35.) 

Soon  after  closing  this  work,  the  services  of  assistant  Bolles  were 
called  for,  to  execute  the  secondary  triangulation,  already  referred  to, 
at  the  entrance  to  Cape  Fear  river,  North  Carolina.  He  is  now  under^ 
instructions  to  complete  the  triangulation  of  the  Savannah  river,  already 
commenced,  and  to  carry  the  work,  which  has  just  been  described, 
southward  and  westward,  towards  Beaufort,  South  Carolina. 

Topographyd — ^Assistant  George  D.  Wise  was  engaged,  with  a  plane- 
table  party  and  the  surveying  schooner  Franklin,  upon  the  topograph-, 
ical  survey  of  North  Edisto  nver  and  harbor  of  refuge.  South  Carolina,, 
from  February  12  to  April  18,  when  himself  and  party  were  transferred 
to  the  seacoast  of  Virginia.     He  was  aided  bv  J.  A.  Dennv,  esq. 

Both  shores  of  the  river  are  embraced  in  tliis  survey,  (sketch  E,  No. 
3^  which  covers  40  square  miles  in  area,  and  extends  along  100  miles  > 
01  shore-line  and  44  of  roads. 

The  base  measured  in  1850  on  Edisto  island  furnished  marked  points, 
which  were  made  available  for  the  topographical  survey. 

Sub-assistant  S.  A.  Wainwright,  with  another  party,  during  the  two 
months  ending  June  7,  was  employed  in  the  topograpnical  survey  for  a 
harbor  chart  of  Savannah  river.  His  work  has  established  the  points 
used  by  Lieutenant  Commanding  Maffitt,  United  States  navy,  for  the. 
hydrography — ^from  Elba  island  to  Argyle  island,  on  both  sides  of  Hutch- 
inson's island,  including  eight  and  a  half  miles  of  shore-line ;  from  Elba 
island  to  Savannah  city,  (comprising  the  wharves,)  on  the  south  side  of 
the  river ;  and  from  Elba  island  to  a  little  below  the  south  base  signal 
on  the  north  side,  (see  sketch  E,  No.  2.) 

From  this  section  Mr.  Wainwright  and  party  were  transferred  to 
work  along  the  eastern  shore  of  Virginia. 

Hydrogrup/iy. — ^Lieutenant  Commanding  J.  N.  Maffitt,  United  States 
navy,  with  tne  Coast  Survey  schooner  Gallatin,  (after  being  a  few  dayg 
employed  in  Section  IV,)  returned  to  this  section  December  12,  1860. 
He  resumed  the  survey  of  Charleston  bar  and  approaches,  and  in  about* 
one  month  completed  the  soundings  requisite  for  the  chart  of  that  har- 
bor. Thence  he  passed  to  NorUi  Edisto  inlet.  South  Carolina,  and, 
after  much  interruption  from  boisterous  weather,  finished,  March  5, 1851, 
the  hydrography  of  that  river  and  bar,  (sketch  E,  No.  7.)  In  the  Ap- 
pendix (No.  30  trU)  are  sailing  directions,  which  have  been  published, 
furnished  by  Lieutenant  Commanding  Maffitt,  for  the  entrance  into  that 
harbor  of  refuge.  "  It  is  about  sixteen  miles  to  the  southward  and 
westward  of  Charleston  light-house,  and  is  easy  of  access,  one  course 
over  the  bar  taking  the  vessel  to  a  safe  anchorage.  At  mean  low  water 
there  are  thirteen  teet  on  the  bar.     The  mean  rise  and  fall  is  six  feet." 

The  hydrographical  reconnaissance  of  Savannah  bar  and  river  was 
next  undertaken ;  the  shore  parties  co-operating  being  furnished  with 
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8.  boaf  s  crew  from  the  vessel.  The  work,  completed  June  4,  extends 
from  one  mile  outside  of  the  outer  bar  buoy,  embraces  the  "  M ain,'\ 
** Front,*'  and  "Back"  rivers,  and  terminates  ait  Argyle  Tree,  six  miles' 
above  the  city  of  Savannah,  ([sketch  £,  Nos.  4  and  5.) 

The  statistics  of  the  work  ui  this  section  are  as  follows: 

Number  of  observations  of  angles 2,069 

Number  of  soundings 60,001 

Miles  soonded  over , 1,237 

Number  of  specimens  taken  of  bottom 95 

Nujboiber  of  sets  of  current  observations 14 

From  the  Savannah  river  Lieutenant  Commanding  Maffitt  returned 
%o  Section  IV ;  and,  after  necessary  delays  for  repaurs  of  vessel  and 
shipment  of  a  crew,  entered  on  the  reconnaissance  of  the  bars  of  Smith- 
ville  and  New  river,  North  Carolina. 

A  permanent  tide-gauge  was  erected  at  Fort  Pub  ski,  entrance  of 
Savannah  river,  where  careful  observations,  day  and  night,  of  the  tides 
have  been  regularly  made  since  Jutiuary. 

A  permanent  tide-gauge  has  also  been  erected  at  Castle  Pinknej,  in, 
Charleston  harbor;  but  circumstances  have  not  heretofore  permitted 
tidal  observations  to  be  made  with  the  same  regularinr. 

At  North  Edisto  inlet  the  tides  were  observed,  day  and  night,  for 
eight  weeks* 

Besides  their  fiekl-work.  Lieutenant  Commanding  Maffitt  and  party. 
have  completed  and  turned  in  the  foll«»wing  office-work,  in  mapping 
their  results,  viz : 

A  chart  of  Charleston  bar  and  harbor. 

Another  of  the  same  bar  and  approaches,  with  additional  work  on 
Ratdesnake  shoals,  which  was  off  the  limits  of  the  original  sheet, 

A  chart  of  Savannah  bar,  from  one  mile  outside  of  the  outer  bar 
buoy  to  Cockspur. 

One  of  Savannah  Main  river,  from  Cockspur  to  Shad's  Chimney. 

Another  of  Savannah  Front  and  Back  rivers,  from  Shad's  Chimney 
to  Argyle  Tree. 

A  chart  of  North  Edisto  bar  and  river. 

Charts  of  Beaufort,  North  Carolina,  bar  and  harbon 

Lieutenant  Commanding  Maffitt  renders  acknowledgments  for  the 
courtf^sy  and  facilities  extended  to  him,  while  employed  in  Savannah 
river,  by  the  officers  of  the  army  there  stationed. 

Section  VI. — from  the   st.  mart's  river  to  st.  Joseph's  bay, 

COAST  OF  FLORIDA,  AND  INCLUDING  THE  FLORIDA  REEF  AND  KEYS. 

(Sketch  F.) 

The  work  on  this  important  and  comparatively  ill-known  portion  of 
our  coast  has  been  pushed  vigorously,  as  far  as  the  appropriation  per- 
mitted, in  all  its  branches.  The  land  parties  have  nod  m  use  three 
vessels  belonging  to  the  coast  survey,  or  hired  for  the  purposes  of  trans- 
portation; and  me  hydrographic  party  the  Coast  Survey  steamer  H.t- 
ael,  which  had  been  put  in  thorough  repair  after  the  accident  of  last 
year  at  Cape  Canaveral.  Four  parties  have  thus  been  in  the  field,  en- 
gaged on  tne  main  and  secondary  triangulations,  the  hydrography  and 
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tbpograpby  of  those  keys  and  re^fs  where  the  need  of  inibrmatioii  wa» 
most  urgent* 

It  should  be  remembered  that  the  appropriation  recommended  by  the 
Treasury  Department  in  1848-49  for  tne  speedy  surrey  of  this  section^* 
was  reduced  from  $100,000  to  $30,000,  and  that  the  present  limitedl 
gcale  of  WOTk  merely  provides  for  the  ordinary  rate  of  progress.  Evenr 
as  it  is,  however,  the  knowledge  acquired  and  now  ready  for  poblicadott 
will  be  of  no  small  value  towards  the  saving  of  life  and  yropertVy  m^ 
often  lost  or  perilled  on  this  coast.  The  habors  of  Key  West  ana  Ce- 
dar Keys,  the  passage  of  the  Boca  Grande,  and  many  of  the  smaller 
keys  and  reefs,  have  been  thoroughly  examined  and  mapped  j  mistakes* 
of  charts  in  present  use  rectified ;  and  determinations  made  for  the  sites 
of  lights  ana  buoys  indispensable  to  the  safety  of  navigation.  Accobo- 
panying  this  report  are — ^the  general  sketch  F,  showing  the  progress  of 
worK  in  this  section;  sketch  F,  No.  2,  showing  on  a  larger  scale  the 
progress  of  Cedar  Keys,  Dry  Tortugas,  Key  West,  Bahia  Honda,  and 
Key  Biscayne ;  sketch  F,  No.  6,  of  me  harbor  of  Key  West  and  its  ap* 
proaches ;  sketch  F,  No.  4,  of  the  harbor  of  Cedar  Keys,  with  Suwan- 
nee bay  to  the  northward  and  westward,  and  Wacassassa  bay  and  the 
harbor  and  offing  of  Crystal  river  to  the  southward  and  eastward;  and 
dcetch  F,  No.  3,  of  Mosquito  harbor. 

The  new  channel  at  Key  West,  mentioned  in  my  last  araiiial  report 
as  indicated  by  the  work  for  that  season,  has  been  found  to  affim  a 
depth  of  26  feet. 

The  depth  that  can  be  carried  through  the  passage  of  Boca  Ghunde 
is  ascertamed  to  be  13  feet.  Into  Cedar  Keys  bay  it  is  fomid  that,  by 
die  main  channel  under  Sea-horse  key,  12  feet  can  be  brought  in,  and, 
perhaps,  under  favorable  circumstances,  14. 

Examination  has  confirmed  the  vaguely  reported  existence,  off  Crys- 
tal  river  and  below  Cedar  Keys,  of  a  harbor  and  anchorage  (in  the  bay 
now  called  St.  Martin's,  just  south  of  the  Withlacoochee  river)  into 
.which  12  feet,  and,  under  favorable  circumstances,  14  feet  of  water 
may  be  carried ;  and  which  will  be  valuable  not  only  as  a  shipping  port 
for  the  produce  of  several  neighboring  rivers,  but  as  a  place  of  refuge 
for  coasting  vessels. 

It  may  be  remarked,  as  a  matter  of  general  interest,  that  the  survey 
indicates  Way  key  as  the  most  desirable  and,  indeed,  the  only  suitable 
terminus  for  the  railroad  across  the  peninsula.  The  anchorage  at 
Crystal  river  being  at  some  distance  from  the  main  land,  renders  that 
point  ineligible ;  besides,  that  the  route  would  be  over  rivers  and  marshes 
to  reach  it. 

Professor  Asassiz  has  lent  the  aid  of  his  distinguished  talents  in  an 
examination,  tne  results  of  which  are  embodied  in  a  report  discussing 
the  topography  of  Florida,  its  reef,  keys,  coral  reefs  (living  and  dead,) 
lUp-channel,  main  land,  coast,  and  the  physical  changes  in  the  Gulf 
Stream.  Apart  from  the  fact  that  this  report  would  be  too  much  ez« 
tended  by  including  that  document,  its  importance  requires  that  I  should 
make  it  me  subject  of  a  special  communication. 

This  examination  was  imperiously  called  for  by  the  contradietoiy 
statements  in  regard  to  the  character  of  the  reef  in  itsdifierent  p(»tions, 
being  by  acHne  represented  aa  composed  of  living  and  growing  coral-— 
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by  olliers  x)l  boulder  masses  of  dead  coral ;  dustainingi^  in  the  two  case8» 
^d^bMBlber  a.difl^nt  relation  to  navigation,  and  to  the  questions  of  sites 
for  light-houses  and  sea-marks.  The  very  interesting  questi<m  of  the 
fiast  growth  of  the  Florida  reels  and  the  formation  of  me  present  penin- 
«sal)a  &[  Fkxridai  and  of  the  keys  which  form  such  remarkable  appendages 
to  itf  has  beea  fiiUy  solved  by  Professor  Agassiz,  who  has  also  show^fi 
what  may  be  expected  in  the  future;  and,  establi^ng  the  fact  that  the 
•^xbtenco  of  the  coral  depends  upon  the  depth  of  the  sea,  proves  that  no 
f«ef  is  to  be  expected  exterior  to  the  one  existing. 

This,  of  course,  supposes  that  no  change  occurs  in  the  relative  level 
of  the  land  and  water;  and  here,  again,  the  labors  of  Professor  Agassiz 
bave  beea  in  the  highest  degree  valuable,  by  establishing  that  no  generi^ 
change  of  this  kind  is  going  on  in  that  part  of  the  coast ;  the  phenomena 
of  growth  of  the  reef,  ibrmation  of  the  Jkeys  and  of  the  main  land,  being 
explicable  without  such  supposition.  I  have  extracted  such  portions  of 
the  R^xMt  of  Professor  Agassiz  as  bear  most  immediately  upon  the  sub- 
.jects  of  my  present  report,  in  the  Appendix  No.  10 ;  but  the  whole  work 
2S  too  valuable  to  permit  any  portion  to  be  lost,  and  I  therefore  respectr 
fully  lecoDuneod  tnat  it  be  presented  to  Congress  by  the  department  in 
a  separate  report. 

Hourly  observations  of  the  tides  near  Key  West  have  been  made 
under  my  instructions,  and  the  immediate  direction  of  Lieutenant  Coco^ 
mmniiBg  John  Bodgers,  United  States  navy«  They  have  been  plotted, 
and  are  in  course  of  reduction  and  discussion,  in  the  same  manner  a$ 
those  at  Cat  island,  Louisiana.  The  results  are  of  great  interest  in  ref- 
erence U>  the  general  subject  of  tides  in.  the  Gulf  of  Mexico ;  but  the 
iavestigation  is,  perhaps,  in  its  present  stage,  too  purely  technical  to 
isake  an  extaodra  notice  desirable  in  this  report.  There  are  two  hick 
and  two  low  tides  daily  at  Key  West;  the  successive  tides  being  nearly 
equal  about  the  time  of  the  moon^s  passing  the  equator,  and  there  being 
at  other  periods  one  smaller  and  one  larger  tide  in  the  course  of  the 
twenty*four  hours.  This  diurnal  inequaUty  is  a  very  remarkable  fea- 
tures, and  ^an  already  be  approximately  calculated. 

The  work  of  this  section  will  be  resumed  as  early  as  arrangements 
can  be  made  for  the  ensuing  season. 

Reamnaiwrnce^  trieMgulatumt  ^^.^^Assistant  F.  H.  Gerdes  has  been 
ooeupied  (with  the  exception  of  a  brief  absence  on  duty  in  Section  VIII) 
£fom  November  1st,  1850,  to  June  20th,  of  this  year — first,  in  recon- 
oaiftsanoes,  tiaving  for  their  object  to  select  stations  for  the  main  trianr 
guJation,  and  to  connect  the  Tortugas  with  the  main  body  of  the  work; 
•eccmd,  in  {Hrepariag,  clearing  and  grading  a  base  line  on  Key  Biscayne, 
and  another  at  Cape  Sable ;  third,  m  the  establishment  of  stations,  main 
said  seoondary,  and  in  the  triangulation. 

The  description  of  the  coast  and  other  information  conveyed  in  Mr* 
Gerdes'  report  of  a  reconnaissance,  which  extended  from  Suwannee 
liver  to  St.  Afartin's  reef,  are  of  so  much  interest  that  I  annex  the  report 
Clearly  entire*  (See  Appendix,  No.  31,  and  sketcbes  F,  Nos.  1  and  4.) 
Mr.  Gerdes  has  found  that,  by  fixing  a  signal  upon  Rebecca  shoal, 
about  midway  between  the  Tortugas  and  the  Marquesas,  the  former 
V^p  mfyF  be  brought  intp  connexion  with  the  general  scheme  of  main 
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triaMiktioii.  Tins  pbn  inTdves  less  time  and  eKpene  liilui  tftnse  p^ 
Ticnimy  suggest^,  and  dispeiises  with  the  use  of  rettoetag  infltnunettfeB 
and  of  floatmg  signals.    A  short  base  must  be  measwed  oa  the  Torti»- 

Es,  and  an  astronomical  station  for  aamuth  observatioiiB  be  made  tberew 
that  group,  the  triangulation  from  the  Logger-Head  base  wifl  fiimisli 
a  proper  side  of  nearly  five  miles,  and  a  distance  of  four  milea  aiay  be 
had  at  the  Marquesas  from  the  eastern  triangulatioa. 

The  base  lines,  referred  to  in  my  last  annual  report,  have  been  cleared 
with  some  labor,  levelled,  and  well  prepared  m  meaMaenent.  (See 
sketches  F  No.  3,  and  F  No.  4,  report  ol  18d0.) 

In  the  triangulation  of  this  eeaaon  30  signals  have  been  pdt  up,  and 
determined  from  11  stations,  forming  41  trianglesy  and  eaibracing^  tbe 
whole  of  the  harbor,  with  all  four  channds  of  the  Cedar  keys,  and  the 
islands  themselves.  A  small  preliminaiy  base  of  about  two  miles  was 
measured  on  Way  key  by  chaining,  and  the  ends,  as  well  as  all  die  sta* 
tions  of  the  triangulation,  secured  by  posts.  Six  of  the  primary  stationa 
have  been  marked  by  stone  monuments.  The  area  covered  by  die 
triangulation  exceeds  40  square  miles ;  96  angles  were  observed,  usvaUgr 
by  six  repetitions  direct  and  six  reversed,  sometimes  by  mme  freqaeat 
repetition* 

Assistant  Grerdes  and  party  have  also  carried  on  their 
^computation  o(  results-— during  the  seascm. 

Secondary  triangttlaiion  of  keys  and  reef. — ^This  pert  of  the  work 
conducted  by  assistant  J.  £.  Hilgard  frcnn  December  30, 1860,  to  Feb- 
ruary 1,  1851,  and  from  that  time  up  to  June  3d,  (when  the  season  was 
at  an  end,)  by  assistant  L.  F.  Pourtales.  The  field  of  operations  eta- 
braced  Boca  Chica,  Key  West,  and  the  Marquesas,  during  the  fonner 
Krtion  of  the  season ;  and  during  the  latter.  Key  Biscay ne  bay,  incladiag 
Idier  key,  Ragsed  keys,  EllK>tt's  key,  and  Rubicon  Pcmit,  with  the 
main  land  from  Shoal  Point  (twenty *five  and  a  half  miles,  by  the  shore- 
line, southward  from  the  mouth  of  the  Miami  river)  to  Turkey  Point.  (Sae 
i^etches  F  No.  1  uid  F  No.  2.)  Mr.  Hilgard  gives  the  foUowtag  statii-- 
tics  of  his  work:  9  stations  occupied;  18  ditto  observed  upon;  100  an* 
gles,  each  the  mean  of  six  repetitions,  observed  (with  the  eight*inGh 
Gambey  theodolite,  C.  S.  No.  24;)  area  of  the  work,  78  square  miles* 
Mr.  Pourtales  reports  8  stations  occupied;  18  points  observed  upon; 
497  sets  of  measures  of  angles  made;  area  of  work,  70  square  nales* 

His  comparatively  small  progress  is  accounted  for  by  difficulties  oe* 
casioned  by  the  prevailing  trade-winds,  and  by  the  uncertainty  often 
arising  from  lateral  refraction — the  lines  passing  over  shoal  water,  whieh 
rendered  it  necessary  to  repeat  the  observations  frequently. 

Much  time  has  been  occupied  and  great  difficulties  encountered, 
necessarily,  in  the  erectkxi  of  signals.  Where  it  is  necessary  to  Inseit 
them  in  the  rock  of  the  reefs  the  patent  screw-pile  of  Mitc^ll  has  not 
yet  been  successfully  appUed ;  but  it  is  hoped  that,  before  the  netxteea- 
son  for  observation,  the  object  will  have  been  accomplished  by  tbe  add^■ 
tion  of  a  heavy  capstan-head  applied  to  the  screw-pile,  and  a  tripod  to 
steady  it. 

Should  this  apparatus  not  prove  efiective,  the  object  may  be  attained, 
as  suggested  by  Mr.  Pourtales,  by  a  modified  apphcation  of  an  arraoge* 


S»  Doic.  #•  71 


toent  aheady  used  by  Mqar  Baehe,  of  tbe  United  States  topographicftl 
-engineerst  cotiftkctng  of  an  iron  disk  sunk  into  a  bed*  and  having  a 
socket  in  whiefa  to  fatten  a  signal<»pcile. 

Lieutenant  James  Totten,  United  States  armyy  Joined  this  party  in 
the  latter  pert  of  the  season,  with  a  view  to  quaufy  himself  to  take 
charge  of  its  operations  daring  the  next; 

Topography. — ^During  the  first  five  months  of  the  current  year,  a 
party,  under  diarge  of  assistant  Hull  Adams,  assisted  by  Mr.  R.  M. 
Sache,  was  engaged  in  the  survey  of  the  keys  and  shore-lme  indicated 
in  the  accompanymg  sketch  F,  No.  2* 

Sheet  No.  4  contains  Man  key,  Woman  key.  Mule  key,  Boca  Grande, 
«nd  the  Marquesas. 

This  latter  croup  embraces  9  distinct  keys,  has  an  area  of  12  square 
mfles,  and  a  shore*Une  (^  30  miles* 

Sheet  No.  5  contains  Bahia  Honda  and  seventeen  smaller  keys. 

Sheet  No.  6  contains  Key  Biscayne,  Virginia  key,  and  25i  miles  of 
the  shore  of  the  main  land,  fit)m  the  mouth  of  Miami  river  southward 
•to  Shoal  Point*  It  may  be  useful  to  mention  two  points  on  this  shore 
where  excellent  fresh  water  can  be  procured:  one,  the  "Punch  Bowl," 
is  about  two  miles,  and  the  other,  called  "the  Hunting  Grounds,"  about 
twelve  miles,  below  the  mouth  of  Miami  river. 

The  whole  extent  of  shore^line  included  in  the  season's  work  is  139 
miles,  and  the  amount  of  area  186  square  miles.  Boca  Grande,  Wo- 
mem  key^  and  Virginia  key,  were  surveyed  by  Mr.  R.  M.  Bache* 

The  chaiacter  of  these  keys  is  so  Uttie  known  that  it  may  be  well  to 
quote* tbe  general  description  given  by  Mr.  Adams: 

**  There  is  very  little  variety  in  the  character  of  the  topography  of 
the  keys  surveyed  during  die  past  season.  They  are  g^ierally  covered 
with  a  thick  growth  of  mangrove,  which  extends  quite  to  the  water^s 
edge.  On  the  parts  of  the  keys  towards  the  reef,  however,  there  is 
eometimes  a  good  beach;  but  the  entire  inner  side  is  of  mangrove,  with 
a  very  deep,  ^ek  mud  tdong  the  edge.  Upon  the  southern  and  eastern 
aides  of  the  Marquesas  there  is  a  very  good  beach,  which  extends  for 
about  six  miles,  interrupted  only  by  one  inlet,  of  one  hundred  and  fifty 
metres  breadth.  Key  Biscayne  has  a  fine  wide  beach  on  the  east^n 
tidef  nearly  feur  miles  in  length,  of  Atlantic  sand,  which  is  quite  differ- 
ent £roni  the  shells  and  groni^  coral  (Gulf  sand)  of  the  other  keys.  On 
the- western  side  th^re  is  a  very  high  growth  of  mangroves,  and  the 
character  of  the  mud  seems  to  be  much  the  same  as  that  about  the 
other  keys*  This  mangrove  thicket  extends  nearly  half  across  the 
island^  for  twiMhirds  of  its  entire  length.  The  other  part  is  covered 
with  a  thiek  pehnetto  scrub.  The  shore  of  the  main  land»  commencing 
at  Mianri  river,  has  a  sort  of  hammock  growth  of  about  a  quarter  of  a 
mile  in  width  for  three  miles;  affcer  which,  for  about  five  miles,  there  is 
a  prairie  growth  which  extends  back  to  the  commencement  of  the  pines. 
Tnis  pine  land  extends,  in  man^  places,  to  the  everglades.  For  the 
next  four  miles  the  hammocks  increase  in  width,  interspersed  with 
swamps  and  prairie  grass.  A  narrow  ledge  of  rocks,  about  ten  feet  in 
height  and  covered  with  trees,  is  a  distinguishing  feature  of  the  first 
throe  or  four  miles  below  the  mouth  of  the  Miami  river." 

Hjfdrography^^-The  hydrographic  operations  were  delayed  by  circum- 
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stances  b^jrond  my  control,  and  were  not  coanxifiiloed  until  Janoax]^ 
Lieutenant  John  Rodgers,  United  States  navy,  assistant  in  the  coa4 
survey,  has  been  in  charge  of  the  party,  and  comiramiding  the  Coast 
Survey  steamer  Hetzel,  employed  in  the  work» 

The  minute  survey,  now  completed,  of  the  harbor  and  approaches 
of  Key  West,  has  determined  the  valuable  result,  that  safe  passage  for 
vessels  of  any  class  into  that  port  may  be  permanently  indicated.  As 
remarked  by  Lieutenant  Rodgers,  the  difficukieB  of  approach  for  larg9 
vessels  would  at  first  appear  insuperable.  He  points  out  positions  m 
which  a  vessel  may  have  three  fathoms  on  one  side,  and  six  on  the 
other — may  run  over  a  point  with  seventeen  feet  water  on  it,  and  have 
thirty-six  feet  by  both  leads.  The  profile  view  (sketch  F,  No.  6)  is 
furnished  by  him  to  illustrate  this  ^ctreme  irregularity  of  the  coral 
formation. 

The  drawing  of  the  entire  chart  of  Key  West  (see  sketch  F,  No.  5) 
is  fiimished  for  pubUcation,  and  its  engraving  has  been  commenced. 

The  general  oepth  on  the  ipolt  in  the  harbor  varies  from  ten  to  twenQr 
feet,  and  is,  in  their  immediate  vicinity,  from  twenty-five  to  thirty-six 
feet.  Lieutenant  Rodgers  estimates  that  a  safe  channel  for  the  largest 
ships  may  be  marked  out  at  an  expense  of  about  $2^000,  hj  fixed  buoyst 
to  be  secured  with  heavy  chains  and  Mitchell's  mooring-screws;  aad 
observes  that  shifting  buoys  would  be  worse  than  useless — a  snare. 
The  value  of  this  harbcnr  is  well  urged  by  him,  as  follows: 

''All  the  ocean-commerce  of  d^  valley  of  the  Mississippi  keep9 
within  a  few  miles  of  Key  West.  The  harbor  is  important  as  a  place 
of  refuge  and  repair,  and  this  value  grows  with  the  commerce  of  tbs 
West. 

*^  In  time  of  war  with  a  maritime  powa:,  its  importance  will  be  greatly 
enhanced,  and  its  waters  will  be  white  with  every  class  of  sail,  either 
seeking  protection  under  its  guns,  or  lying  in  wait  for  an  enemy." 

The  miportant  passage  o(  Boica  Grande  (from  the  Gulf  of  Florida 
into  the  Gulf  of  Mexico,  used  when  the  winds  are  light  and  the  Gutf 
Stream  current  strong)  has  been  surveyed,  and  the  chart  is  nearly  couh' 
pleted.  It  has  been  ascertained  that  thirteen  feet  can  be  carried  ovev 
the  bar. 

A  survey  has  been  made  of  Mosquito  harbor,  which  will  be  further 
mentioned  in  its  proper  connexion,  (see  sketch  F,  No.  3.)  For  a  bxief 
account  of  the  inlet,  its  past  condition,  and  recent  changes,  see  Appear 
dix  No.  32,  containing  extracts  firom  Lieutenant  Commanding  Rodgers' 
report.  Soundings  were  attempted  across  the  Gulf  Stream,  from  Key 
West  to  Havana,  but  unfortunately  arrested  by  the  loss  of  the  Une; 
and  in  returning  from  Havana,  the  new  method  of  sounding  with  twine 
could  not  be  tried  on  account  of  bad  weather.  The  experiments,  how^ 
ever,  were  not  without  interest.  Lieutenant  Rodgers  states:  '^We 
then  ran  thirty  minutes  S.  S.  W.  by  compass,  or  three  miles  fit>m  the 
last  position,  and  in  the  same  place  (except  drift)  the  fiaUowing  casts 
were  taken : 

870  fathoms,  no  bottom,  white  wax  on  end  of  lead  untouched* 

408      «•  "  **  •* 

7G0      **  **  ^  "  " 

2,977      "  **    (apparenUy.) 
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'  '^In  reeling  up,  the  line  paited  S46  fethoms  fiom  the  surfitce  of  the 
water. 

**  At  2,977  fethcnnsi  I  thought  that  the  lead  had  not  reached  bottom, 
because  I  could  perceive  no  abatement  in  the  velocity  of  the  line  run- 
ning throu^  Burt's  patent  sounding  nipper.  Whether  the  lead  did 
reach  bottom  at  that  depth  would  have  been  shown  by  the  wax  arming 
upon  regedning  the  lead;  unfortunately  it  was  not  regamed. 

**  After  leaving  Sand  key,  the  vessel  was,  by  astronomical  observa- 
tions, first  set  to  the  westward  of  her  course,  and  afterwards  to  the 
eastward  of  it.  The  lead-line  seemed  not  to  partake  of  this  drift,  since 
Ae  vessel  was  first  set  to  the  westward  of  the  Kne ;  and  to  the  east- 
ward of  it  when  the  current  farther  fix)m  the  shore  had  become  east- 
erly. These  fitcts  lead  me  to  the  inference  (which  the  difterence  of 
the  temperature  shown  between  the  surface  water  and  the  deep-sea 
soundings  may  seem  to  corroborate)  that  the  current  does  not  run  at 
such  great  depths  as  the  lead  reached." 

For  the  season,  fifom  January  4  to  June  17, 1851,  the  work  of  the 
steamer  and  boats  amounted  to  3,492  miles  of  soundings,  for  which 
there  were  96,333  casts  made  of  the  lead,  and  4,120  angles  measured 
finr  position. 

Pending  the  delay  in  the  arrival  of  the  vessel  assigned  to  Professor 
Agasss  for  transportation,  Lieutenant  Commanding  Rodgers  aflbrded 
his  aid  and  the  use  of  the  steamer  Hetzel,  for  the  exploration  (before 
nMitioned)  conducted  by  that  gentleman. 

Lighi-housesy  buoySf  Ac. — ^Assistant  Gerdes'  examination  (Appendix 
No.  31)  has  confirmed  the  suggestion  of  Lieutenant  Commanding  James 
Alden,  United  States  navy,  reported  last  year,  that  Sea-horse  key  is 
the  cmly  suitable  site  for  a  light-house,  which  was  appropriated  for  by 
the  last  Congress,  to  be  placed  somewhere  in  the  approach  of  Cedar 
Keys.  It  should  be  placed  at  a  sufficient  elevation  (for  which  a  spot 
elevated  45}  feet  is  designated  by  Mr.  Gerdes)  to  show  over  the  whole 
Sea-horse  reefl  That  reef  has  been  found  to  extend  in  reality  about 
fifteen  miles,  akfaough  its  length  has  hitherto  been  laid  down  on  the 
charts  aB  about  seven. 

Mr.  Gerdes  adds :  <<  There  ought  to  be  a  buoy  placed  on  the  point 
of  this  ree(  by  all  means.  In  foggy  weather  the  Sea-horse  (key)  is 
invisible  fi'om  thence,  and  the  reef  is  very  difficult  to  distinguish,  as  the 
waiter  outside  deepens  only  gradually,  and  retains  the  same  color.  A 
screw-pile,  (disk«screw,)  wim  a  bairel,  could  be  inserted  easily,  the 
reef  being  only  of  quicksand,  and  a  sort  of  coral  sand." 

Lieutenant  Commanding  John  Rodgers,  United  States  navy,  assistant 
in  the  coast  survey,  has  surveyed  the  Mosquito  inlet  with  reference  to 
the  placing  of  buoys.  For  his  report  see  Appendix  No.  33,  and  sketch 
F,  No.  3.  in  the  same  report  he  discusses  tne  subject  of  communica- 
tioii  between  the-  local  pilot  and  the  vessel,  in  weather  when  boats  can- 
not e90&9  the  bar.  Local  conventional  systems  of  signals  have  been 
adopted  for  this  purpose  in  some  |daces,  but  it  is  highly  desirable  that 
a  uniform  methoa  should  be  adopted  by  authority,  for  all  the  barred 
harbors  of  the  United  States;  such  a  plan  forms  part  of  his  report,  and 
it  is  respectfiilly  commended  for  consideration,  (see  Appendix  No.  33.) 

AmyiBfnfit  Gerdesrecommends  very  stroi^ly— *and  his  recommendalion 
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k  concurred  in  l>y  Lieutenant  Commanding  Rodgfem  that  a  %lited 
beacon  or  a  fight-house  be  placed  on  Rebecca  gboal,  between  the  Aiai^ 
oueaas  and  T(»tagas.  The  pasgage  in  whic^  iStas  shoal  or  reef  lies  is  a 
•tiioroughfiuie  for  vessels  bound  to  ports  in  the  Gulf  of  Mexico;  the 
Bhoals  are  therefore  dangerous,  and  at  present  are  not  marked.  For 
the  letters  of  Lieutenant  Commanding  Rodgers  and  Mr.  Gerdes  on  ths 
subject,  see  Appendix  No.  34. 

SbCTION   VIIL ^FROM   MOBILB    POtNT   TO  VBIt3fILION   BAT,   INCLUBIIIO 

THE   COAST   OF  ALABAMA,  MISSISSIPPI,  AND   PART  OF   LOUXSIANA. — 

(Sketch  H.) 

The  operations  of  this  section  have  been  on  the  same  general  scale 
as  hitherto,  the  greater  proportion  of  the  means  being,  however,  devoted 
to  the  hydrography,  which  is  proportionabl^  less  advanced  than  the 
other  parts  of  the  work.  One  secondary  tnangulation  party  and  one 
toposraf^cal  party  have  been  employed  in  extending  the  wcMrk  west- 
ward, over  Mississippi  sound  and  Lake  Borgne;  and  a  hydrograpUc 
party,  having  an  efficient  steam-vessel  (the  Coast  Survey  steamer 
Walker)  and  other  facilities,  have  been  occupied  in  c^^hore  work  south 
of  Dauphin  and  Petit  Bois  islands,  and  in-shore  work  north  of  the  same 
islands,  and  in  special  examinations  of  Pass  Christian  harbor  and  tbe 
mouths  of  the  Mississippi. 

The  secondary  triangulation  of  the  previous  year  was  necessarily  hi 
part  repeated,  and  a  new  connexion  made  with  the  primary  work; 
which,  with  tbe  character  of  the  season,  has  rendered  the  pmgress  less 
than  was  expected.  The  triangulation  of  the  Bay  of  Bilosa  and  of  St 
Louis  bay  was  completed.  The  topography  has  well  advanced  to  in- 
clude bodi  sides  of  Pass  Christian. 

A  steam-launch,  constructed  by  Mr.  J.  6.  Young,  oigineer  Umted 
States  navy,  imder  the  immediate  direction  of  Lieutenant  Conunanding 
Jas.  Alden,  for  in-shore  and  harbor  work  in  this  section,  was  nnimtu- 
nately  lost  in  a  storm  off  the  Chandeleur  islands  in  May,  sotimt  the  party 
had  but  litde  aid  fiom  her  services. 

The  discussion  of  the  tidal  observations  at  Cat  island  has  b^n  ocm- 
tinued  under  my  immediate  direction,  and  the  results  deduced  have 
been  found  of  considerable  interest  in  a  practical  and  scientifk;  pcnnt  of 
view.  Persons  who  had  longest  observed  these  tides  bdieved  that  ihey 
were  without  regularity,  and  navigators  generally  who  had  attended  to 
them,  supposed  that  they  resulted  from  the  action  of  the  wind.  I  have 
shown,  on  the  contrary,  that  the  results  are  strictly  reftrable  to  law,  and 
do  not  depend  upon  me  wind,  except  as  a  modi^ring  cause.  The  first 
results  deduced  are  given  in  a  paper  presented,  by  authority  of  die 
Treasunr  Department,  to  the  American  AssociatiOB  fiir  the  Advance- 
ment of  Science,  at  dieir  meeting  in  August,  1850,  wUch,  with  some 
revision,  is  transferred  to  the  Appendix  No.  7.  It  is  not  a  little  curioiB 
that  a  case  of  the  single-day  tides,  to  which  these  beloi^,  (having,  as  a 
general  rule,  but  one  high  and  one  low  water  in  the  twenty^^nir  noon) 
should  be  among  the  earliest  on  record,  having  been  exaransed  by  New* 
ton  in  hisoriginal  discussion  of  the  tides  in  connexicni  with  the  theory  of 
gravitation.  The  phenomenon  met  no  fiurdier  devebpment  until  rsoantly 
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toibterved  m  the  tidei  of  tie  eftstern  cbaft  of  Afdat  and  in  tke  h^gilier  v^ 
gions  of  the  northwest  coast  of  America^  by  the  Rev.  W.  Whewell,  who 
was  the  first  successfufly  to  trace  its  laws  from  observation.  The  small 
rise  and  fall  of  the  water  in  the  Gulf  of  Mexico»  renders  exact  and  con- 
tinual observations  necessary  to  ascertain  the  fkcts.  Such  observations 
have  now  been  obtained  at  the  two  localities  of  Cat  island  and  Fort 
Morgan,  and  will  be  followed,  in  due  course,  by  observations  at  a  suf- 
ficient number  of  pdints  to  trace  the  tides  of  the  Gulf,  (See  sketch  H» 
ffos.  2  to  6.) 

A  more  considerable  portion  of  the  means  available  Syr  this  section 
than  in  preceding  years  has  necessarily  been  devoted  during  the  past 
year,  and  must  be  applied  in  succeeding  ones,  to  the  preparation  otthe 
results  for  publication.  The  computations  have  been  kept  np;  the  re- 
*duced  drawings  of  Mobile  bay  (two  sheets)  have  been  in  progress;  the 
engraving  of  the  entrance  sheet  of  Mobile  oay  has  been  completed  and 
pubhshed,  and  that  of  one  of  the  sheets  of  the  inner  bay  has  been  com- 
menced. The  lower  sheet  of  the  bay  wiU  form  part  of  the  general 
coast  sheet,  extending  over  Mississippi  sound,  westward. 

At  the  request  of  parties  interestea,  an  examination  was  commenced 
of  Milneburg  harbor,  on  Lake  Pontchartrain,  the  terminus  of  the  railroad 
firom  New  Orleans.  Assistant  8.  A.  Gilbert,  after  closing  his  triangula- 
tbn  in  this  section,  visited  the  spot,  and  has  fiimisbed  the  data  requisite 
for  undertaking  its  hydrography;  but,  owing  to  unavoidable  circum- 
stances, this  information  was  not  received  by  the  ofiicer  in  charge  of  the 
hydrographic  operations,  until  too  late  for  him  to  begin  the  survey  that 
season.  Lietrtenant  Commanding  Sands,  United  States  navy,  is  undo* 
instructions  to  execute  it  during  the  ensuing  season. 

Sketches  of  the  reconnaissance  of  Pass  Christian  harbor,  and  of  the 
mouths  of  the  Mississippi,  (Pass  a  TOutre  and  the  Northeast  and  South- 
east Passes.)  accompany  this  report. 

The  first-named  examination  was  made  at  the  request  of  the  citizens 
interested  in  Pass  Christian.  That  town  occupies  a  somewhat  import- 
ant  relation  to  New  Orleans  as  a  healthy  summer  residence  for  lamilies ; 
and  it  is  represented  that  intercourse  is  rendered  difficult,  and  the  mails 
delayed,  by  frequent  grounding  of  the  steamers  upon  the  shoals.  (See 
dEetch  H,  No.  9.) 

By  the  reconnaissance  of  the  Mississippi  delta,  (sketch  H,  No.  8,)  an 
interesting  comparison  is  fiimished  with  the  survey  made  by  Captain 
Andrew  Takott,  corps  of  engineers  United  States  army,  in  18di^, 
showing  that  the  marshes  have  generally  been  ext^iding  further  out  to 
seawara ;  that  the  channel  has  deepened  at  the  Pass  a  POutre,  and  be* 
eome  shoalar  at  the  Northeast  and  Southeast  Passes. 
•  The  judicious  recommendations  of  Lieutenant  C.  P.  Patterson,  United 
States  navy,  in  regard  to  beacons  and  buoys  upon  this  coast,  which  he 
had  made  a  matter  of  special  study,  and  in  respect  to  which  his  views 
wore  seconded  by  his  successor,  stiU  remain  unacted  upon,  as  at  the 
date  of  my  last  annual  report.  To  what  is  alreadv  contained  in  that 
nport  I  can  add  nothing  but  a  respectfiilly  renewed  invitati<»i  of  attei^ 
tion  to  the  solgect  Should  the  scheme  there  suggested  appear  of  too 
much  magnitude  to  be  embraced  in  the  appropriations  of  a  single  year, 
it  may  at  least  be  commenoed,  and  graduaUy  and  systematically  cuxied 
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cut  to  completioii,  so  that  partial  benefits  shall  be  lealked  in  proportidii 
to  it3  progress.  The  commerce  of  Mobile  bay,  and  of  the  harbors  of 
Cat- and  Ship  islands,  has  great  need  of  such  fitcilities  for  navigatioii. 
(See  Appendix,  Nos.  35  and  36.) 

For  the  determination  of  differences  of  longitude  by  methods  described 
in  my  last  annual  report,  I  have  had  in  view  the  establishment  of  a 
station  for  telegraphic  connexion  between  New  Orleans  and  Washington^ 
by  the  line  of  the  coast  or  by  a  line  passing  through  Cincinnati  and  the 
valley  of  the  Mississippi.  Assistant  Gilbert  recommends  Fort  Wood 
or  Fort  Pike  as  suitable  and  convenient  points  for  the  purpose  of  con* 
necting  with  the  coast  line  of  telegraph,  being  included  in  the  scheme 
of  triangulation,  and  within  a  few  hundred  yards  of  the  telegraphie 
wires  from  New  Orleans  to  Mobile. 

TriangtUadanf  (sketch  H.) — This  portion  of  the  work  was  under 
charge  of  assistant  Samuel  A.  Gilbert,  who  was  supplied  with  a  smaH 
vessel  for  transportation,  and  was  aided,  during  the  latter  part  of  the 
season,  by  Mr.  Charles  M.  Bache.  The  party  was  engaged  for  five 
months,  ending  May  20th — first,  in  the  triangulation  of  Biloxi  bayt 
second,  in  connecting  that  series  with  the  main  scheme  to  the  eastward ; 
third,  in  the  repetition  of  observations  of  the  previous  year  in  St.  Louis 
bay,  unsatis&ctoiy  through  defect  of  the  instrument;  and  finally,  in  the 
extension  of  the  seconc&ry  triangulation  westward  over  Mississippi 
sound  and  Lake  Borgne  to  the  eastern  shores  of  Lake  Pontchartrain» 
Mr.  Gilbert^s  summary  of  results  is  as  follows: 

'^  The  area  covered  by  the  triangulation  of  Biloxi  bay  is  48  square 
miles.  The  area  covered  by  the  work  necessary  to  the  ocmnexion  with 
the  main  series,  and  previously  covered  bv  it,  is  40  square  miles.  The 
area  covered  by  the  triangles  remeasurea  is  96  square  miles — ^being  in 
all  184  square  miles. 

"  The  area  covered  by  the  triangulation  as  yet  unobserved,  but  of 
which  all  the  signals  have  been  erected,  is  608  square  miles.  The 
number  of  angles  measured  is  67,  for  the  determination  of  which  94 
series  of  13  repetitions  each,  and  8  of  6  repetitions  each,  or  1,176 
angles,  were  observed." 

The  experience  of  the  party  indicates  the  months  of  May  and  June 
as  more  favorable  for  observing,  in  this  region,  than  the  three  months 
preceding. 

Assistant  F.  H.  Gerdes  made  a  brief  visit  to  this  section,  which  was 
employed  in  erecting  permanent  marks  at  the  main  stations. 

Topographyt  (sketch  H-) — Assistant  W.  E.  Greenwell  was  engaged 
in  this  duty,  aided  by  Mr.  W.  M.  Johnscm,  and  having  the  use  of  the 
Coast  Survey  schooner  Phoenix.  The  resulting  work  is  indicated  by  tho 
ax^companying  sketch,  which  embraces  (in  three  sheets,  marked  18,  19, 
and  17,  respectively)  Pass  Christian  ana  its  vicinity,  the  Bay  of  Biloxit 
and  coast  eastward  as  far  as  West  Pascagoula  river.  Upon  the  general 
topography  of  these  sections,  Mr.  Greenwell's  remarks  may  be  quoted 
83  interestinig: 

*^The  character  of  the  country  embraced  in  sheet  No.  17,  or  the  mie 
running  fix>m  West  Pascagoula  river  to  Biloxi  bay,  is  similar  in  eveiy 
respect  to  that  described  in  previous  reports — the  shores  being  low  and 
amoQth,  thickly  wooded  to  the  very  water  with  pine,  princip^y,  inter- 
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Sersed  with  magnolia  and  hammocks  of  live-oak.  Skirting  the  shore 
ing  is  here  and  there  a  settlement,  with  small  spots  of  cultivated 
g'ound,  whilst  the  interior,  for  miles  and  miles  back,  is  but  a  dense 
rest  of  pine,  apparently  in  its  wild  and  primitive  state. 

"  The  character  of  the  topography  upon  sheet  No.  18  is  very  similar 
to  the  one  just  described.  The  town  of  Pass  Christian,  situated  upon 
a  ridge  of  fiist  land,  about  twenty  feet  above  high  water,  sloping  grad- 
ually towards  the  sound  and  again  back  in  the  interior,  presents  the 
only  feature  different  from  sheet  17.  Around  it  is  the  same  wild,  thick 
fi)rest  of  pine  as  seen  along  the  whole  coast. 

"  The  features  of  the  country  embraced  in  the  Biloxi  sheet  are  some- 
what different  from  that  just  described.  On  the  east  shore  of  Biloxi 
hay  the  banks  are  abrupt,  being  from  twenty-five  to  thirty  feet  in  height, 
and  of  a  red  clayish  sou.  Here,  too,  unUke  the  other  parts  of  the  coast, 
the  shores  are  quite  thickly  settled,  and  improvements  have  been  made, 
and  are  still  making,  which,  in  a  few  years,  will  make  it  a  place  of  some 
importance. 

"Along  the  shores  of  the  'Back  bay,*  and  on  the  banks  of  the 
bayous  empt^ng  into  it,  are  at  present,  in  successful  operation,  many 
mills,  foundries,  &c.  From  these  and  other  resources  a  trade  between 
Biloxi  and  New  Orleans  is  kept  up,  amounting  to  about  $390,000  -pet 
annum,  keeping  in  constant  employment  about  eighty  or  ninety  vessels, 
amounting  in  auU  to  about  three  thousand  five  hundred  tons.*' 

During  the  season  of  five  months  (December  to  June)  the  area  sur- 
veyed was  65  square  miles;  the  length  of  shore-line  227,  of  roads  27, 
and  of  streets  and  wharves  15  miles. 

Hydrography^  (sketch  H,  Nos.  7  to  10.)— The  party  tuider  charge 
of  Lieutenant  Commanding  James  Alden,  United  States  navy,  assistant 
in  the  coast  survey,  was  engaged  in  the  survey  of  Bon  Secours  bay 
until  its  completion,  when  that  officer  was  transferred  to  another  section. 
The  operations  were  conducted  during  the  remainder  and  greater  por- 
tion of  the  season  by  Lieutenant  Commanding  B.  F.  Sands,  United 
States  navy,  assistant  in  the  coast  survey.  The  stecuner  Walker  was 
appropriated  for  the  use  of  this  par^. 

The  work  off  the  entrance  of  Mobile  bay  was  extended  offshore, 
Doth  eastward  and  westward,  (south  of  Dauphin  and  Petit  Bois  islands,) 
to  the  distance  of  eight  or  ten  miles.  Pass  Christian,  in  Mississippi 
sound,  was,  in  compliance  with  a  special  request  of  the  residents, 
dosely  sounded  from  Henderson's  Point  to  near  Pitcher  Point,  and  three 
and  a  half  miles  from  shore.  It  is  thus  described  by  Lieutenant  Comr 
manding  Sands : 

•  "A  depth  of  seven  feet  can  be  brought  into  the  channel  from  the 
west  by  keeping  the  west  beacons  open  to  the  southward,  passing  to 
the  southward  of  the  first  beacon  and  northward  of  the  second.  At  the 
eastern  beacons  it  is  rather  shoaler;  6.3  feet  can  be  taken  in,  with 
the  inner  beacon  open  to  the  eastward  of  the  new  church  steeple  until 
nearly  up  with  that  beacon,  and  thence  to  the  steamboat  wharf.  The 
bottom  being  soft  and  the  current  strong,  I  should  suppose  a  mud-ma- 
chine  could,  at  comparatively  little  expense,  deepen  the  channel  at  the 
east  and  west  beacons  sufficiently  for  steamboat  navigation." 

A  reconnaissance  was  also  made,  by  the  same  officer,  of  the  Missis* 
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aiffii  ddtar  ^  ^liiiiok  I  hsve  already  referred  as  showing  considerable 
change.  '*  The  marshes  have  made  out  sesward,  mud-lumps  have  been 
washed  away,  and  others  formed/'  From  his  report  I  quote  the  follow- 
ing useful  advice  for  entering  the  Mississippi  river: 

**On  account  of  the  fiequent  changes  on  the  bars,  no  sure  sailing* 
directions  can  be  given  for  crossing  at  any  of  the  passes*  Vessels  should 
not  approach  the  shore  nearer  than  the  depth  of  ten  fathoms  without  a 
pilot,  as  it  shoals  up  fiom  that  depth  rapidly;  and  at  night,  after  seeing 
the  light  at  Northeast  Pass,  they  should  heave  to  or  anchor  outside  of 
ten  fathoms  until  daylight,  when  the  pilots  and  tow-boats  come  out* 

**  The  tow-boats  generally  anchor  mside  of  the  entrance,  and  in  &ir 
weather  cruise  off  m)m  ten  to  fifteen  miles.  Vessels  are  rarely  delayed 
for  want  of  tow-boats,  as  there  is  considerable  competition,  and  they 
keep  a  good  lookout  for  the  offing." 

The  progress  efiected  this  season  is  shown  in  sketch  H,  of  which  the 
sheet  marked  No.  11  indicates  the  work  of  Lieutenant  Commanding 
Alden,  the  remaining  sheets  that  of  Lieutenant  Commanding  Sands — 
the  former  embracing  95  square  miles  of  area,  223  miles  of  soundings, 
and  13,760  casts  of  the  lead ;  the  latter,  275  square  miles  of  area,  688 
miles  of  soundings,  and  28,244  casts  of  the  lead.  The  time  employed 
was  firom  January  16  to  June  10,  1851. 

From  the  results  furnished  by  the  hydrographic  surveys,  sailing- 
directions  for  Horn  Island  pass  were  made  out  and  communicated  to 
parlies  interested*    (See  Appendix,  No.  37,  and  sketch  H,  No.  7.) 

SbCTION    IX. — ^PROM    VBRMILIOX    BAY   TO   THE    BOUNBART,    INCLUDING. 
THB  COAST  OF  PART  OF  LOUISIANA  AND  TEXAS. (Sketch  I.) 

The  work  in  this  section  has  been  conducted  on  the  scale  of  previous 
years,  three  narUes  being  in  the  field.  Its  progress  is  represented  on  the 
general  sketch  I.  The  triangulation  has  been  earned  from  the  vicinity 
of  Galveston  as  far  westward  as  the  Brazos  river,  and  all  the  primary 
and  secondary  station-points  secured  by  permanent  marks.  An  attempt 
to  extend  the  secondary  work  into  £ast  bay  failed,  Scorn  insufficient  depth 
of  water,  no  means  of  land  transportation  being  accessible.  The  to- 
pography of  the  bays  about  Galveston  has  been  completed,  as  also  the 
nydrography  of  the  harbor,  entrance,  and  approaches.  The  chart  of 
Galveston  entrance  is  in  course  of  reduction  for  publication,  and  its  en- 
graving is  provided  for.  A  hydrographic  reconnaissance  and  deline- 
ation of  Aransas  Pass  and  minute  examinations  of  sites  for  light-houses 
in  Galveston  bav  wUl  be  reported  under  their  proper  head.  The  rapid 
and  extensive  changes  of  the  Aransas  bar  wiQ  appear  worthy  of  special 
notice. 

Peculiar  difficulties  are  opposed  to  the  work  by  the  climate  and  topog- 
raphy of  this  region,  whicn  disturb  the  atmosphere  so  as  to  destroy 
its  transparency;  and  which  have  induced  the  recommendation  by 
assistant  Williams  of  a  diminished  length  of  sides  for  the  triangles. 
The  obstacle  of  the  belts  of  timber  on  and  about  the  Brazos,  which 
proved  somewhat  in  the  way  of  the  triangulation,  is  supposed  to  be  the 
only  feature  of  the  kind  on  the  coast  of  Texas,  fiom  tne  Sabine  to  die. 
Rio  Otande. 
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Houriy  ohservadons  of  tidbs  have  been  instituted,  and  will  be  kept 
up  by  observers  stationed  at  Galveston.  These  tides  are  observed  and 
discussed  on  the  same  plan  as  those  of  Cat  island  and  Mobile  bay,  in 
1848  and  1850-51,  and  as  at  present  at  Key  West — ^forming  part  of 
a  system  for  ascertaining  the  tidal  phenomena  of  the  Gulf  of  Mexico. 

Triangukuiorh  (see  ^etch  I.)  Assistant  James  8*  Williams  ba» 
been  in  charge  of  this  portion  of  the  work,  aided  by  sub-assistant  Spen- 
cer C.  McCorkle,  who  was  for  the  moat  part  separately  engaged  in 
reconnaissance  and  observations  for  the  secondary  and  tertiai^  triangu- 
lation*  The  Coast  Survey  schooo^  Belle  was  in  the  service  of  the 
party. 

The  main  triangulation  has  been  connected,  from  the  newly  occupied 
primary  stations,  Chocolate  and  Hall's  bayou,  with  that  of  the  previous 
season.  In  extending  the  scheme  westward  from  the  new  station  Pen- 
insula, assistant  Wilhams  was  encountered  by  the  serious,  and,  on  this 
coast,  exceptional  obstacle,  of  heavy  belts  of  timber  on  the  Brazos  river, 
Oyster  creek,  and  Bastrop  bayou.  He  has,  however,  so  selected  the 
points  Jupiter  and  Hamilton,  that  the  line  from  the  Peninsula  to  the 
former,  although  striking  the  villages  of  Velasco  and  Quintana,  passes 
along  a  street,  and  the  lines  from  Hamilton  to  the  other  two  points  pass 
through  openings  in  the  timber.  * 

In  observing  over  the  long  lines  of  sight  of  the  main  triangles,  great 
obstacles  are  encountered,  which  Mr.  Williams  thus  enumerates :  '*  The' 
climate  of  this  region,  unless  the  last  season  is  an  exception  to  its  gen* 
eral  character,  is  singularly  unfavorable  for  extended  geodetic  oper- 
ations. The  stormy  winter,  the  short  twilight,  and  intense  heat  of  clouds 
less  summer;  the  frequentf  almost  constant,  high  winds;  the  hazy,  misty 
air, — all  battle  against  progress ;  indeed,  the  air  may  be  said  to  be  clear 
only  during  a  norther,  when  it  is  impossible  to  make  an  instrument 
steady  on  its  high  tripod." 

In  one  case,  twenty-three  days  were  occupied  in  endeavoring  to  effect 
measurements  that  in  a  favorable  atmosphere  would  have  required  but 
a  few  hours.  Mr.  WilliamB  recommenos  contracting  the  aides  of  the* 
main  triangles,  that  more  results  may  be  obtained  in  proporticm  to  the. 
time. 

The  secondary  and  tertiary  triangulation  has  substantially  advanced 
as  far  a*  the  Brazos  river.  The  contraction  of  the  side  between  Oyster, 
creek  and  llattlesnake  secondary  statimis,  somewhat  marring  the  sym- 
metry of  the  general  scheme,  was  a  judicious  measure  of  economy  to- 
avoid  cutting  through  heavy  timber.  Some  time  was  lost  in  an  unsuc- 
cessful attempt,  before  mentioned,  to  extend  the  work  into  East  bay,  in 
the  other  dii'ection. 

In  reference  to  the  preservation  of  stations,  assistant  Williams  reports: 
*'  The  primary  points  that  have  been  occupied  during  the  season  are 
each  marked  by  an  earthenware  cone,  buried  three  and  a  half  feet 
below  the  surface;  upon  this  a  wooden  piece,  one  ibot  square,  rests,: 
and  supports  a  granite  block,  two  feet  long  and  ten  inches  squaure,  marked, 
with  a  cross  upon  its  middle  point.  Besides  this,  three  smaller  granite 
blocks  are  sunk  to  within  three  inches  of  their  upper  surtace — ^north» 
801^,  and  east  from  the  centre,  and  three  feet  distant.    The  secondary 
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points  are  marked  by  the  cone  in  the  centre,  and  the  three  UdgIes  Soh 
posed,  as  above,  around  it." 

In  this  season,  from  December  10, 1850,  to  June  10,  1861,  8  stations 
have  been  occupied,  of  which  3  were  primary,  and  6  secondary;  58 
angles  measured  from  2,484  observations;  15  signals  have  been  put  np^ 
giving  163  square  miles  in  area  of  primary,  and  99  souare  miles  of 
secondary  triangles.  The  instrument  used  by  assistant  Williams  was 
C.  S.  theodolite  No.  31. 

^  Assistant  Williams,  in  his  report  of  a  reconnaissance  for  triangula- 
tion,  remarks  upon  the  unusual  topography  of  a  portion  of  the  coast, 
as  follows :  "  I  have  found  along  the  IBrazos  river  and  Oyster  creek 
(which  run  nearly  parallel  for  twenty  miles  from  the  Gulf)  beks  of  heavy 
timber,  principally  Uve-oak,  coming  down  to  within  five  miles  of  tte 
gulf,  and  varymg  m  breadth  from  one  to  three  miles.  Crossing  Oyster 
creek  at  a  point  about  fifteen  miles  from  the  gulf,  and  proceedmg  east* 
ward,  I  found  heavy  liveH)ak  timber  on  the  head  of  Bastrop  bayou." 

Topography. — The  party  of  sub-assistant  J.  M.  Wampler  was  in  the 
field  during  the  first  five  months  of  1851,  and  had  in  use  the  Coast 
Survey  schooner  Njrmph.  Its  duties  were  made  arduous  by  an  inclem-* 
ent  season,  and  by  the  necessity  of  often  working  at  stations  cav&cei 
with  water. 

The  results  of  the  work  are  comprised  in  a  complete  topographicst 
map  of  Galveston  bay,  (see  sketch  I,  No.  2,)  of  which  about  one*third 
had  been  accomplished  the  previous  season*  The  amount  of  work 
may  be  reckonea  as  follows:  shore-line  surveyed,  281  miles;  area  of 
country,  188  J  square  miles ;  and  25  miles  of  roads.  It  includes  West* 
bay.  East  bay,  and  Bolivar  peninsula,  Turtle  bay,  and  the  delta  of 
Trinity  river. 

Hydrography. — ^Lieutenant  Commanding  T.  A.  Craven,  United  States 
navy,  assistant  in  the  coast  survey,  was  in  charge  of  the  party,  and  of 
the  Coast  Survey  schooner  Morris,  engaged  in  this  work.  He  has 
made  a  survey  (see  sketch  I,  No.  2\  of  Galveston  harbor  and  its  ap- 
proaches. Sheet  No.  1  comprises  tne  harbor,  and  sheet  No.  2  the  bar 
and  approaches. 

During  the  season,  from  March  19  to  June  29,  the  lines  of  soundings 
amounted  to  484  miles;  the  number  of  soundings  being  31,100,  and 
the  area  surveyed  65  square  miles.  The  soundings  were  made  in 
depths  of  from  one  foot  to  eight  fathoms.  1,665  observations  of  angles 
were  made. 

The  depth  of  water  on  Galveston  bar  is  stated  to  be  twelve  feet. 
^  Lieutenant  Commanding  Craven  has  also  made  a  special  examina- 
tion of  Clopper's  bar,  Red  Fish  bar,  and  Half  Moon  shoal,  in  Galves- 
ton bay;  and  of  Aransas  Pass,  the  entrance  used  for  Corpus  Christi  as 
well  as  Aransas  bajjr.  All  of  these  (see  sketches  I  No.  2,  and  I  No.  3) 
will  be  referred  to  m  their  proper  connexion.  I  may  quote  here,  how- 
ever, Lieutenant  Craven's  mention  of  the  remarkable  changes  about 
Aransas  Pass,  (sketch  I,  No.  3,)  as  follows: 

"  The  point  in  my  reconnaissance  designated  as  *  Old  Bangej  waSf 
in  1846,  within  120  yardi  of  the  chafmd^  and  the  *  Range'  itself  was 
awash.    It  is  now  350  metres  from  the  beach,  and  upwards  of  half  a 
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mile  from  the  mid-channeL     The  *  capstan*  was  planted  in  1849,  for 
lieaving  ofi*  a  vessel  which  had  grounaed  in  this  cliannel. 

**The  point  I  have  marked  as  *jB.  Range*  was  formerly  a  Pilot^s 
Range,  and  fifteen  months  since  was  about  fifty  yards  firom  the  beach 
in  the  channel  way;  it  is  now  340  metres  fi-om  the  beach, 

**  You  wiU  see  from  the  above,  that  the  point  of  St.  Joseph  has,  for 
five  years,  been  working  rapidly  out  to  tne  southward,  and  as  it  en- 
croaches on  the  channel,  the  opposite  point  of  Mustang  island  wears 
away  with  equal  rapidity.  All  of  the  point  of  St.  Joseph,  from  the 
*  Old  Range^  to  the  spit  at  the  Narrows,  is  a  loose,  sandy  flat,  which  has 
been  entirely  formed  since  1846,  and  on  which  vegetation  has  com- 
menced«  I  found  an  unusual  depth  of  water  on  the  bar,  nine  and  a 
half  to  ten  feet,  which  may  be  accounted  for  by  the  strong  and  con- 
tinued southeast  winds  of  this  season;  ordinarily  there  are  from  seven 
to  eight  feet," 

A  temporary  tidal  station  was  established  in  connexion  with  the 
soundings  about  G^veston,  and  observations  made  additional  to  those 
at  the  regular  station,  which  has  been  left  in  charge  of  an  observer. 
The  latter  station  was  transferred  fix)m  Bolivar  Point,  for  greater  con- 
venience, to  the  city  of  Galveston. 

Ligkt'-hotiseSf  buoyi,  4^. — ^Appropriations  were  made  at  the  recent 
aession  of  Congress  for  Ught-houses  in  Galveston  bay,  and  preliminary 
surveys  have  been  required  for  their  location. 

My  report  upon  the  subject,  and  that  of  Lieutenant  Commanding 
Graven,  who  surveyed  the  sites  proposed,  will  be  found  in  Appendix 
No.  38, 

I  have  recommended  the  erection  of  three  light-houses,  namely:  on 
Clopper's  bar.  Red  Fish  bar,  and  Half  Moon  shoal — ^the  two  latter 
conditional  upon  the  approval  of  some  competent  engineer,  doubts  be- 
ing expressed  by  Lieutenant  Commanding  Craven  as  to  the  stabihty  of 
the  foundation,  (See  sketch  I,  No.  2,  and  sub-sketches.)  That  officer 
suggests,  also,  the  necessity  of  a  buoy  off  Dollar  Point. 

The  reconnaissance  of  Aransas  Pass  indicates  such  frequent  and 
rapid  shifting  of  the  bar  and  beach,  that  no  light-house  can  be  suitably 
placed  with  a  prospect  of  permanence.  The  report  of  Lieutenant 
Commanding  Craven  (Appendix  No.  39,  and  sketch  I,  No.  3,)  giving 
details  of  the  harbor  and  its  changes,  recommends  a  small  light-vessel 
and  buoys  on  the  bar.  In  the  same  connexion,  objections  are  strongly 
urged  against  the  present  location  of  the  Ught-vessel  at  Galveston. 

Sections  X  awd  XI. — ^thb  coast  of  California  and  obbgon.^ 

(Sketch  L) 

In  my  last  annual  report,  showing  the  progress  of  the  work  in  Cali- 
fornia and  Oregon  up  to  October,  1850,  the  future  coursd^  proposed  for 
the  survey  of  the  western  coast  was  stated  as  follows :  "  To  aetermine 
the  geographical  positions  of  the  prominent  points,  correcting  existing 
charts  by  them  and  by  intermediate  reconnaissances,  and  using  them 
as  points  in  the  final  survey;  to  make  such  surveys  of  harbors  and  an- 
chorases,  of  sounds,  of  bays,  and  of  portions  of  the  coast,  as  may  be 
most  immediately  useful,  taking  up  first  the  parts  necessary  for  the 
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establishment  of  light-houses,  beacons,  buoys,  and  other  aids  to  naviga 
tion,  using  the  methods  of  the  Coast  Survey,  and  establishing  such  per- 
manent marks  as  will  enable  us  to  bring  together  these  detached  parts 
into  a  complete  survey  of  the  coast ;  to  publish  the  successive  approx- 
imations wnich  we  make,  so  that,  whenever  we  have  better  materials 
than  those  already  existing  for  charts,  they  may  be  given  to  the  navi- 
gator, without  waiting  for  the  best  results  which  we  can  produce.  Id 
this  spirit,  the  reconnaissance  of  the  coast  now  preparing  for  publication 
will  be  followed  by  a  similar  one  south  from  Monterey;  the  sites  for 
the  light-houses  provided  for  in  California,  now  under  examination,  will 
be  reported  upon ;  the  preliminary  survey  of  Columbia  river  entrance, 
now  reducing,  will  be  published,  and  the  examination  carried  up  the 
river  to  Fort  Vancouver,  and  up  the  Willamette ;  the  portions  of  San 
Francisco  bay,  the  surveys  of  which  are  required  by  the  Engineer  de- 

Eartment  and  for  light-house  purjioses,  will  be  first  taken  up,  to  be  fol- 
>wed  by  a  complete  survey  of  that  and  of  the  adjacent  bays,  after  les» 
known  portions  of  the  coast  have  been  embraced  in  the  work." 

In  accordance  with  the  principles  thus  laid  down  the  survey  has  been 
prosecuted,  upon  a  scale  increasing  as  new  appropriations  became 
available,  and  with  all  the  energy  to  be  expected  from  the  meritorious 
officers  engaged  in  it.  Although  it  was  late  in  this  season  before  the 
operations  could  be  disembarrassed  of  difficulties  growing  out  of  the 
want  of  funds  and  the  pecuUar  circumstances  of  the  country,  yet  the 
beneficial  effects  of  a  more  liberal  expenditure  are  beginning  to  be  re- 
alized ;  and  I  feel  justified  in  pointing  to  the  results,  as  a  worthy  and 
valuable  contribution  towards  the  knowledge  of  our  Pacific  coast  and 
the  safety  of  its.  navigation.  If  those  results  are  not  fully  equal  to  our 
expectation,  they  have  fallen  short  only  through  causes  defying  the  con- 
trol of  man — I  allude  to  the  lamented  death  of  him  from  whom  we  had 
received  most,  and  from  whom  we  hoped  so  much  more;  the  wreck 
and  necessary  abandonment  (on  the  coast  of  Patagonia)  of  our  steamer; 
and  the  serious  injury  and  detention  of  our  sailing  vessel  south  of  San 
Francisco — disasters  which  have  combined  to  leave  our  iydrography, 
especially,  behind  our  hopes  and  just  anticipations. 

Before  proceeding  to  an  account  of  the  work,  I  feel  that  a  pause  is 
due  to  honor  the  memory  of  him  who  was  its  able  and  ardent  pioneer, 
and  whose  name  must  hereafter  be  identified  with  the  western  coast  ae 
its  most  distinguished  and  useful  explorer — Lieutenant  Commanding 
Wm.  P.  McArthur,  United  States  navy,  assistant  in  the  coast  survey. 

The  tribute  paid  by  his  associates  to  his  memory  seems  to  deserve  a 
place  in  the  records  of  the  government  and  the  work  which  he  so  faith- 
fully served  and  honored;  it  is  accordingly  annexed  in  Appendix 
No.  40. 

I  proceed  to  present  the  state  of  the  work.  It  wiU  be  remembered 
that,  up  to  the  date  of  my  last  annual  report,  our  operations  had  for- 
nished :  1st,  a  general  sketch  of  the  coast  from  Monterey  to  the  Colum- 
bia river,  with  hydrpgraphic  notices,  including  detailed  descriptions  of 
{principal  entrances,  and  with  a  table  of  approximate  longitudes  and 
atitudes ;  2d,  a  preliminary  survey  of  the  Columbia  river,  from  its  en- 
trance to  a  point  above  Astoria;  3d,  a  survey  of  Mare  Island  straits,  in 
the  bay  of  San  Pablo,  interior  to  that  of  San  Francisco;  and4lh,T6pacl9 
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upon  Kght-houses  for  the  bay  of  San  Francisco,  for  Cape  Disappoint- 
ment, at  the  entrance  of  the  Columbia  river,  and  for  New  Dungenness 
and  Cape  Flatteiy,  in  Oregon. 

Since  then,  the  leading  objects  in  oiir  plan  of  operations  have  been 
the  exact  determination  ot  the  position  of  prominent  points,  and  the  sur* 
veys  necessary  for  the  establishment  of  lights  and  channel-marks  most 
important  to  the  present  wants  of  navigation.  The  astronomical  and 
topographical  parties,  and,  as  far  as  practicable,  those  engaged  in  tri- 
angulation  and  hydrography,  have  combined  upon  the  same  locEdities 
to  effect  the  rapid  completion  of  the  purposes  in  view ;  and  the  two 
former  parties  have  been  for  the  most  part  left  together,  for  convenience 
of  co-operatiou  and  economy  of  transportation.  The  triangulation  par- 
ty has  united  with  its  normal  scheme  not  only  the  surveys  requisite  for 
the  location  of  light-houses,  but  those  of  a  general  character  called  for 
by  the  joint  commission  intrusted  with  the  selection  of  sites  for  military 
and  naval  estabhshments.  The  hydrographic  party,  crippled  in  its 
operations  by  causes  already  cited,  and  which  will  be  more  fully  dwelt 
upon,  has  lent  its  aid  to  the  others,  and  of  late  has  been  occupied  in 
important  independent  examinations ;  among  which  the  continuance  of 
the  general  rcconrv^issance  to  the  southward  of  Monterey  ranks  firsti 
and  will  be  ))U3hed  as  rapidly  as  practicable.  I  proceed  to  state 
briefly,  reserving  details  for  their  proper  place,  the  general  results  of 
tlie  season,  which  are: 

1.  The  exact  determination  (for  which  see  Appendix  No.  41  bis)  of 
Point  Conception,  the  Hatteras  of  the  western  coast,  and  its  survey  for 
the  location  of  a  light-house.  The  latitude  was  computed  from  astro- 
nomical observations  made  at  that  point;  the  longitude,  from  the  com- 
parison of  observations  there  of  moon  culminations  with  others  made  on 
the  Atlantic  coast.  The  magnetic  variation  was  also  determined.  The 
topography  exhibits  the  proper  site  for  the  light-house  authorized  by 
Congress,  and  embraces  several  miles  of  the  neighboring  shore. 

2.  Similar  observations  to  fix  the  geographical  position  of  Point  Pinos, 
at  the  entrance  of  Monterey ;  and  a  similar  survey,  indicating  the  best 
situation  for  a  light-house.     (See  Appendix  No  42.) 

3.  The  astronomical  observations  made  for  determination  of  Punta 
Loma,  in  the  bay  of  San  Diego.  The  triangulation  and  topography  of 
tliat  bay,  covering  all  that  portion  of  it  available  for  commerce ;  and  so 
much  of  the  hydrography  as  is  necessary  for  the  entrance,  and  with 
reference  to  location  ot  a  light-house.  Also  sailing  directions  for  ap- 
proach and  entrance  of  the  harbor ;  and  a  light-house  report.  (See 
Appendix  No.  43.) 

The  topography  embraces  all  that  will  be  needed,  after  completion 
of  the  hydiogiaphy,  for  a  harbor  chart. 

The  triangulation  extends  from  the  False  bay,  on  the  north,  to  the 
Mexican  line,  on  the  south — ^thus  connecting  the  coast  survey  work  with 
the  "initial  point"  of  the  boundary  survey,  established  by  MaJOT 
Emory,  United  States  topographical  engineers.  A  sketch  of  the  islands 
called  "Los  Coronados"  has  also  been  furnished,  giving  their  ap- 
proximate position. 

4.  Observations  at  the  entrance  of  Columbia  river  for  the  position  of 
Cape  Disappointmenti  with  a  topographical  survey  of  the  cape,  and  a 
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report  for  the  location  of  a  light-house,  by  law  provided  for,  on  that 
point.     (See  Appendix  No.  44.) 

The  fogs  prevalent  upon  this  coast  interpose  a  serious  obstacle  to  ob- 
servations for  latitude,  and  to  those  for  moon  culminations ;  but  the 
ordinary  transit  observations  for  time  are  more  easily  attained ;  and,  to 
make  these  available,  a  chronometer  expedition,  between  San  Fran- 
cisco and  the  mouth  of  Columbia  river,  has  been  org^mized,  and  is 
in  progress,  for  the  determination  of  longitude.  Its  results  are  not  yet 
reported. 

The  topographical  party  has  also  extended  itsF  labors  over  Point 
Adams,  on  die  opposite  shore  of  the  Columbia  and  its  vicinity;  and 
the  hydrographical  party  has  furnished  views  (eye-sketches)  of  the  en- 
trance and  approaches  of  Columbia  river,  representing  the  features  of 
the  coast.  Ten  iron  can-buoys  were  shipped  in  January,  18dl,  and 
the  remaining  two  in  February,  to  be  deUvered  to  the  collector  of  cus- 
toms at  Astoria,  Oregon.  They  have  been  received,  and  are  to  be 
placed  under  the  direction  of  the  coast  survey  party  in  the  vicinity. 

6.  Preliminary  surveys  of  Humboldt  Harbor  and  Trinidad  bay,  the 
former  believed  to  be,  in  point  of  excellence,  the  third  harbor  on  that 
coast,  easy  of  access,  and  having  twenty-one  feet  •on  the  bar  at  low 
water ;  the  latter  is  reported  as  afibrding  a  good  liarbor  of  refuge,  and, 
during  half  the  year,  a  safe  and  convenient  anchorage.  A  site  for  a 
light-house,  provided  for  by  law,  to  ba  placed  at  the  first  of  these  bays, 
has  been  examined  and  reported  upon.  (See  Appendix  Nos.  57  and 
67  bis.) 

6.  Surveys  in  and  about  the  bay  of  San  Francisco,  by  combined 
triangulation  and  topographical  parties,  preliminary  to  the  general  trian- 
gulation,  and  yet  immediately  directed  to  light-house  and  defensive 
purposes.     These  embrace : 

A  minute  survey  of  Fort  Point,  at  the  entrance,  and  Alcatraz  island, 
inside  the  bay;  proposed  sites  for  light-houses,  (see  Appendix  No. 
46.)  The  survey  of  the  southern  shore  of  the  bay,  founded  on  a  meas- 
ured base,  and  covering  the  ground  pointed  out  by  the  joint  commis- 
sion for  examination  with  reference  to  fortification.  A  reconnaissance 
of  the  Farallones  (islands)  for  rectification  of  their  position.  A  survey 
of  Mare  island,  united  with  that  of  Mare  island  straits,  and  extended 
over  the  Straits  of  Carquines.  This  survey  furnishes  all  the  topography 
needed  for  the  information  of  the  joint  commission,  with  a  view  to  the 
location  at  Mare  island  of  a  navy  yard.'  Approximate  determinations 
of  latitude  and  longitude  have  been  made  on  the  southern  shore  of  the 
bay. 

The  more  exact  geodetic  and  hydrographic  operations  of  the  survey 
have  been  deferred  in  this  harbor,  (though  their  application  at  an  early 
period  is  contemplated,)  not  through  an  under-estimate  of  its  ultimate 
importance,  but  because  existing  charts  yield  better  approximate  knowl- 
edge of  this  than  of  other  principal  portions  of  the  coast.  It  has  there- 
fore been  estimated  that  the  same  amount  of  labor  would  jield  greater 
and  more  immediately  beneficial  results  even  to  the  commerce  of  San 
Francisco  itself,  if  dispersed  through  other  fields,  than  if  concentrated 
there.  The  charts  of  Captain  Beechy,  British  navy,  those  of  Captain 
Wilkes,  of  the  United  States  Exploring  Expedition,  and,  more  recently, 
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tbose  published  by  Captain  Ringgold,  United  States  navy,  leave  far 
less  to  be  desired  for  this  than  for  other  leading  poiots. 

7.  To  the  above  general  account  of  operations  it  is  to  be  added  that 
the  hydrographic  operations  have  recently  been  directed  to  some  revision 
of  the  general  coast  reconnaissance  between  San  Francisco  and  Mon- 
terey ;  the  extension  of  that  reconnaissance  from  Monterey  southward 
has  been  entered  upon;  and  the  survey  of  the  bay  of  Monterey  has 
been  already  executed. 

Having  received,  during  the  last  year,  two  interesting  reports  from 
Lieutenant  W.  A.  Bartlett,  United  States  navy,  assistant  in  the  coast 
survey,  referring  respectively  to  the  general  character  of  the  coast  of 
California  and  to  the  commerce  of  Columbia  river,  I  have  embodied 
those  reports  in  the  Appendix,  (Nos.  48  and  49.) 

JLttronomical  and  magnetic  observations, — ^Assistant  George  Davidson  is 
in  charge  of  these.  At  the  date  of  my  la&t  annual  report  he  was  en- 
gaged at  Point  Conception,  by  far  the  most  dangerous,  and  therefore 
the  most  important  point,  in  reference  to  coast  navigation.  His  obser- 
vations were  for  latitude,  for  longitude  by  the  method  of  moon  culmi- 
nations, and  for  magnetic  variation  and  dip.  The  results  have  been 
computed  and  published. 

From  that  point  (after  unavoidable  delays  arising  from  untoward 
circumstances,  especially  the  injury  of  the  schooner  Ewing  in  a  gale, 
which  compelled  the  return  of  the  party  to  San  Francisco)  assistant 
Davidson  proceeded  to  estabUsh  an  observatory  near  Monterey,  in  con- 
nexion with  the  survey  for  a  light-house  site — ^from  thence  to  San 
Diego,  and  finally  to  Cape  Disappointment,  mouth  of  Columbia  river; 
pursuing  the  same  system  of  observations  at  each  as  at  Point  Concep- 
tion. The  last  advices  left  him  at  Cape  Disappointment,  whence  he 
proposed  to  pass  successively  to  the  determination  of  Capes  Orford 
and  Mendocino,  the  two  most  prominent  points  between  the  Colimibia 
river  and  San  Francisco. 

As  soon  as  the  advance  of  winter  renders  it  necessary  to  leave  the 
field  in  Oregon,  assistant  Davidson  proposes  to  establish  stations  at 
points  along  the  coast,  and  determine  their  diflferences  of  longitude  by 
transit  observations,  in  connexion  with  transportation  of  chronometers. 
The  success  of  this  scheme  would  add  San  Pedro,  Santa  Barbara^ 
Trinidad  and  Humboldt  bays  to  our  list  of  points  exactly  determined- 
Assistant  Davidson  is  aided  by  Mr.  John  Rockwell. 

Triangulationj  ^.,  (sketch  I,  No.  9.) — Assistant  R.  D.  Cutts  was 
assigned  to  this  section  to  take  charge  of  a  double  party  for  combined 
purposes  of  triangulation  and  topography.  The  circumstances  of  the 
work  pointed  to  his  selection  as  peculiarly  fitted  for  the  superintendence 
of  mixed  operations,  versed  as  be  is  by  experience  in  every  branch  of 
the  duties  of  the  coast  survey.  His  operations  were  specially  directed 
to  the  examinations  requisite  for  Ught-houses,  and  to  those  asked  for 
by  the  joint  commission  on  military  and  naval  establishments,  (for  cor- 
respondence in  relation  to  which,  see  Appendix  No.  3,  in  my  report  ot 
1850.)  The  general  surveys  for  the  purpose  last  mentioned  have  been 
accomplished.     The  results  for  the  season  have  furnished — 

1st.  The  survey  of  Alcatraz  island  and  Fort  Point,  and  a  report  on 
them  as  sites  for  light-housss.    (Sketch  I,  No.  6,  and  Appendix  No.  46.) 
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2d.  The  topography  of  the  southern  shore  (including  the  island  of 
Yerba  Buena)  of  the  bay  of  San  Francisco,  from  the  vicinity  of  the 
city  to  that  of  Point  Lobos  at  thek  entrance — ^including  the  contem- 
plated sites  for  fortifications — founded  on  a  base  measured  on  the  beach 
of  San  Jose.     (Sketch  I,  Nos.  6  and  9.) 

3d.  An  examination  of  the  Farallones  for  approximate  determina- 
tion and  rectification  of  their  position,  (Sketch  I,  No.  6,)  and  Sailing 
Directions,  (Appendix  No.  47.) 

4th.  A  survey  of  Mare  island,  its  straits,  the  entrance  and  part  of  the 
Straits  of  Carquines,  affording  all  the  topography  necessary  for  pro- 
posed establishment  of  a  navy  yard  at  Mare  island.     (Sketch  I,  No.  2.) 

6th.  Topography  of  the  northern  shore  of  the  bay  of  Sao  Francisco, 
(sketch  I,  Nos.  6  and  9,)  from  Saucelito  to  Point  Boneta. 
.  6th.  The  triangulation  (for  which  a  preliminary  base  was  measured) 
of  the  bay  of  San  Diego,  from  False  bay  to  the  Mexican  territory^ 
**The  southernmost  signal  is  on  the  boundary  line,  and  about  forty  feet 
westward  of  the  marble  monument  marking  the  initial  point."  Com- 
bined with  the  topography  of  sub-assistant  Harrison,  this  furnishes  a 
map  of  the  bay,  lor  which  see  sketch  I,  No.  7. 

Augustus  S.  Rodgers,  esq.,  was  the  aid  of  assistant  Cutts,  and  wa» 
specially  employed  on  the  topography. 

The  statistics  of  the  season's  work  show :  2  preliminary  bases  meas- 
ured, 68  signals  erected,  37  stations  occupied,  170  angles  determined 
by  4,688  observations,  4  stations  whose  altitudes  were  determined  by 
spirit-level,  20  stations  whose  altitudes  were  trigonometrically  deter- 
mined, 228  vertical  angles  measured,  and  188  observations  for  a2imuth* 

Topography. — Sub-assistant  A.  M.  Harrison  was  at  the  head  of  the 
topographical  party  longest  in  the  field.  For  brevity's  sake,  I  refrain 
firom  a  recapitidation  of  nis  movements,  which  have  been  so  far  iden- 
tical with  those  of  the  astronomical  party,  except  that,  at  the  last  ad- 
vices, he  had  passed  to  the  topography  of  Point  Adams,  and  the  south-^ 
em  shore  of  Columbia  river.  Mr.  Harrison's  operations,  as  already 
stated,  have  been  mainly  directed  to  the  surveys  necessary  for  location 
of  light-houses.  His  results  are  embodied  in — ^first,  a  sketch  of  Point 
Conception  and  its  vicinity,  for  several  miles  of  shore-line,  and  a  light- 
bouse  report,  (see  sketch  I,  No.  3,  and  my  report,  Appendix  No.  41;) 
second,  a  sketch  of  Point  Pinos  and  shore-line  of  vicinity  for  several 
miles,  and  a  light-bouse  report  for  the  entrance  to  Monterey,  (see 
sketch  I,  No.  4,  and  Appendix  No.  42 ;)  third,  a  topographical  map 
(sketch  I,  No.  7)  of  the  bay  of  San  Diego,  including  Punta  Loma,  pro- 
posed as  the  site  for  a  hght-house,  and  La  Playa,  the  port  of  San 
Diego,  accompanied  by  a  report  descriptive  of  the  bay,  (Appendix  No. 
60,)  and  a  report  upon  the  location  of  a  light-house,  (Appendix  No.  43;) 
fettith,  the  topography  of  Cape  Disappointment,  and  three  miles  of  the 
shore  at  the  entrance  of  Columbia  river,  (sketch  I,  No.  10,)  and  a  re- 
port in  reference  to  the  erection  of  a  light-house  at  that  point,  (Appen- 
oix  No.  44,)  also  the  tc^gmphy  of  Point  Adams  the  opposite  cape. 

For  local  information  and  description,  I  refer  to  these  reports. 

The  topographical  operations  of  the  party  under  assistant  Cutts  are 
so  bound  up  in  execution^  and  in  results^  with  those  of  the  triangula- 
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lion,  tbat,  to  avoid  tedious  repetition,  I  have  described  them  under  that 
head. 

Hydrography, — Up  to  the  date  of  my  last  annual  report,  the  late 
Lieutenant  Commanding  Wm.  P.  McArthur,  United  States  navy,  as- 
sistant in  the  coast  survey,  was  in  charge,  but  survived  a  short  time 
only.  He  was  succeeded,  December,  1850,  in  the  command  of  the 
Coast  Survey  schooner  Ewing,  by  acting  master  J.  H.  Moore,  United 
States  navy,  who  was  relieved.  May,  1851,  by  Lieutenant  Command- 
ing James  Alden,  United  States  navy,  assistant  in  the  coast  survey. 
During  this  period,  the  Ewing  was  severely  injured  in  a  gale,  and  for 
some  time  under  repair. 

Lieutenant  Commanding  Alden,  delayed  by  the  difficulty  of  ship- 
{Mng  hands  at  the  then  prices  of  California,  which  far  transcend  all 
Atlantic  ideas,  set  out,  about  the  middle  of  June,  for  a  preliminary 
survey,  which  occupied  about  two  months,  of  Humboldt  and  Trinidad 
bays.  For  his  maps,  see  sketch  I,  Nos.  8  and  5.  His  general  descrip- 
tion of  the  character  of  those  bays,  I  quote  as  follows: 

**  Trinidad  bay  is  a  very  convenient  and  safe  anchorage  during  six 
months  in  the  year,  and  will  be  found,  by  vessels  that  have  su&red 
from  the  strong  head  (northerly)  winds  that  prevail  along  this  coast,  a 
comfortable  harbor  of  refuge.  Humboldt  bay  is,  I  think,  the  third  4ia]> 
bor  on  this  coast ;  it  is  sixteen  miles  long,  and  from  three-quarters  to 
four  or  five  miles  wide;  the  entrance  between  the  breakers  is  nearly 
straight,  but  rather  along  the  coast;  it  is  about  a  mile  long,  and  two 
hundred  metres  wide  between  the  eighteen-feet  curves  on  either  side* 
with  twenty-one  feet  at  low  water  on  the  bar.  It  is  perfectly  accessi- 
ble except  m  very  heavy  weather,  when  the  sea  breaks  entirely  across 
the  entrance*'* 

More  detailed  information  upon  these  harbors,  and  that  of  San  DiegOt 
and  sailing  directions  for  the  latter,  have  been  published,  and  will  be 
found  in  the  Appendix,  (Nos.  45  and  50.) 

The  hydrography  of  the  entrance  and  part  of  the  bay  of  San  Diego 
is  given  on  the  harbor  map  (sketch  I,  No.  7)  already  referred  to  under 
the  head  of  topography. 

Lieutenant  Commanding  Alden  reports  it  as  highly  necessary  to  the 
safety  of  navigation  in  the  harbor  of  San  Francisco,  that  buoys  should 
be  placed  on  the  Invincible  and  Blossom  (sunken)  rocks;  and  the 
expenditure  is  accordingly  recommended.  (For  correspondence  on  the 
subject  see  Appendix  No.  52.) 

An  examination  has  been  made  of  the  bay  of  Monterey,  which  is 
reported  as  completed,  although  the  results  have  not  yet  been  received* 
The  schooner  Ewing  was  detached  for  this  duty. 

Lieutenant  Commanding  Alden,  in  the  steamer  Quickstep,  tempo^ 
rarily  chartered  for  the  purposes  of  the  coast  survey,  has  been  engaged 
in  a  re-examination  of  tne  coast  between  San  Francisco  and  Monterey; 
after  concluding  which,  he  has  entered  upon  a  continuance  of  the  gen- 
eral coast  reconnaissance  from  Monterey  to  our  southern  boundary. 
He  will  also  prosecute,  during  this  whiter,  the  hydrography  of  the  bay 
of  San  Francisco. 

The  draughtsman,  Mr.  McMurtrie,  of  the  hydrographic  party,  de* 
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tached  for  the  purpose,  has  furnished  drawing  (eye-sketches)  of  the 

entrance  to  Columbia  river  and  of  the  neighboring  coast. 

The  projected  hydrographic  operations  in  Oregon  having  been  pre- 
vented by  the  loss  of  the  steamer  Jefferson,  it  is  proposed  to  print  the 
map  of  Columbia  river  entrance,  and  to  send  copies  to  the  hydrographic 
party  on  the  western  coast,  to  be  corrected  there  if  the  changes  in  the 
south  channel  are  found  to  be  of  importance,  and  then  to  be  published* 
Sailing  directions  for  entering  that  river  will  be  found  in  the  Appendix, 

No.  61. 

It  is  my  painful  duty  to  record  the  death  of  Passed  Midshipman 
William  De  Koven,  United  Stales  navy,  an  officer  of  high  character, 
who  bad  been  but  a  short  time  attached  to  the  coast  survey.  The 
letter  of  his  commander,  reporting  his  decease,  is  given  in  Appendix- 
No.  63. 

For  the  judicious  execution  of  the  hydrography  on  this  coast  a  steam*^ 
vessel  is  essential.  Hence  the  loss  of  the  steamer  Jefierson  is  severely 
felt.  That  vessel  was  so  strained  and  dismantled  by  a  gale  off  the 
coast  of  Patagonia,  (proverbial  for  the  severity  of  its  storms,)  that 
although,  by  God's  mercy  and  by  the  well-directed  exertions  of  her 
commander  and  crew,  she  was  enabled  to  reach  Port  Desire  in  safety, 
it  w«s  necessary  to  abandon  her  there,  since,  even  if  repairs  had  been 
practicable,  no  facihties  were  accessible.  In  the  Appendix  (No.  64) 
will  be  found  a  report  of  the  circumstances,  and  evidence  that  the 
vessel  had  been,  after  proper  examination,  approved  as  sea-worthy;  had 
been  properly  fitted  and  provided ;  was  commanded  and  worked  with  all 
the  judgment  and  energy  suitable  to  the  occasion;  and  was  finally 
abandoned  through  inevitable  necessity.  Her  disastrous  fate  seems  to 
be  one  of  those  cases  in  which  the  power  of  the  elements  defies  all  the 
efibrts  of  human  art  and  skill. 

Lieutenant  Commanding  F.  K.  Murray,  United  States  navy,  was  the 
commander  of  the  Jefierson,  and,  before  abandoning  her,  made  satis- 
factory arrangements  for  saving  and  bringing  home  her  boilers  and 
machinery. 

I  take  pleasure  in  quoting  from  a  letter  of  Lieutenant  Commanding 
Murray  the  following  mention  of  the  zealous  and  disinterested  assistance 
afibrded  to  himself,  his  officers  and  crew,  by  a  stranger — ^the  recital  of 
whose  conduct  will  insure  him  the  admiration  of  every  generous  mind : 

"It  gives  me  pleasure  to  mention  to  you  the  noble  conduct  towards 
us  of  Mr.  Henry  Powell,  the  proprietor  of  the  ^ano  settlement — ^the 
generous  sympathy,  hospitality  and  friendly  aid  he  extended  to  us 
during  our  protracted  stay  upon  the  coast  of  Patagonia.  We  soon  be- 
came entirely  dependent  upon  him  for  provisions,  and  these  were  fur- 
nished with  his  characteristic  liberality.  For  many  of  them  he  would 
receive  nothing;  and  for  those  furnished  the  government,  charged  nothing 
beyond  the  prices  paid  for  them  by  himself.  He  scorned  to  take  ad- 
vantage of  our  necessities,  and  put  himself  and  men  upon  short  allow- 
ance that  we  might  not  want.  This  gentleman,  endeared  to  all  on 
board  the  Jefierson  by  his  kindness,  as  well  as  by  his  social  worth,  is 
a  native  of  Ireland." 

The  steamer  Corwin  has  been  built  for  the  coast  survey  out  of  the 
appropriation  for  the  western  coast ;  but  the  Jefierson  was  sent  in  her 
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place  to  save  time,  and  the  Corwin  retained  for  the  eastern  coast.  It 
will  now  be  necessary  to  send  the  latter  to  replace  the  lost  vessel  in  the 
Pacific,  and  the  Treasury  Department  has  directed  her  to  be  fitted  out. 
Her  withdrawal  will  be  a  serious  loss  to  the  eastern  hydrography,  and 
the  interests  of  that  work  will  require  her  to  be  replaced. 

OFFICE  WORK. 

Every  department  of  the  office  has,  under  the  able  supervision  of 
Brevet  Major  1. 1.  Stevens,  of  the  corps  of  engineers,  continued  to  im- 
prove, and  has  filled  the  full  measure  required  by  the  increasing  nura- 
Der,  amount,  and  variety  of  results  returned  by  the  field-work  of  the 
coast.  For  the  first  time  every  section  under  survey  has  reached  that 
step  when  results  are  steadily  returned  and  require  provision  for  publi- 
cation. 

The  progress  of  the  work  has  rendered  practicable  arrangements  for 
prompt  publication,  which,  when  it  was  less  developed  and  executed 
on  a  smaller  scale,  were  not  possible.  It  is  due  to  Major  Stevens  to 
acknowledge  the  promptness  which  is  secured  in  the  publication  of 
results,  and  the  maturing  of  a  system  by  which  sketches  and  prelimi- 
nary charts  are  made  in  eveiy  case  to  precede  the  more  finished  work, 
furnishing  valuable  results  to  the  navigator  as  soon  as  obtained  by  the 
surveyor. 

The  rapid  execution  of  the  engraved  charts  of  the  western  coast 
reconnaissance  is  a  proof  of  the  perfection  of  this  organization  and  of 
the  zeal  of  those  who  administer  it.  Three  well-executed  sheets  of  recon- 
naissance were  engraved  and  ready  for  publication  within  twenty  work- 
ing days  after  the  beginning  of  the  engraving.  Preparations  of  a  sim- 
ilar kind  have  been  made  to  execute  the  charts  of  the  southern  portion 
of  the  same  coast  as  soon  as  received,  so  that  publications  may  be  fur- 
nished early  in  the  new  year.  The  present  report  contains  no  less  than 
three  charts  and  thirty  preliminary  sketches,  of  immediate  utility  to  navi- 
gators— the  result  generally  of  the  work  of  the  past  surveying  year. 

It  is,  of  course,  understood  that  these  latter  do  not  pretend  to  be 
finished  charts,  but  simply  what  their  titles  indicate — sketches,  to  be 
filled  up  and  perfected  as  the  work  advances. 

The  divisions  of  the  office-work  are  as  follows:  1.  Computing; 
2.  Drawing;  3.  Engraving;  4.  Electrotyping;  6.  Printing;  6.  Pub- 
lishing, distribution,  and  sale;  7.  Instrument  making ;  S.  Archives  and 
library. 

The  computing,  drawing,  engraving,  and  instrument  making  are  each 
under  the  charge  of  an  assistant,  immediately  responsible  to  the  assist- 
ant in  charge  of  the  office,  and  directing,  under  his  supervision,  the  de- 
tails of  each  branch ;  the  general  direction,  as  a  branch  of  the  entiie 
work,  resting  with  the  superintendent. 

Major  Stevens  acknowledges,  in  his  report,  in  complimentary  terms, 
the  services  of  assistant  Hiigard,  in  charge  of  the  computing  depart- 
ment ;  of  Lieutenant  Richard  H.  Rush,  United  States  army,  in  charge 
of  the  drawing  department;  of  Joseph  Saxton,  esq.,  in  charge  of  the 
insti'ument  making;  and  of  Lieutenant  E.  B.  Hunt,  of  the  corps  of  en- 
gineers, as  his  general  assistant,  now  temporarily  in  charge  of  the  en- 
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graving.  Lieutenant  A,  A.  Gibson,  United  States  army,  is  also  refeiTcd 
to  in  terms  of  warm  commendation,  for  valuable  assistance  in  the  mis- 
cellaneous duties  of  the  office. 

The  general  result  is  thus  referred  to  in  Major  Stevens'  annual  re- 

Eort:  "It  gives  me  pleasure  to  report  that  during  the  past  year  there 
as  been  a  visible  improvement  of  the  office  in  all  its  branches,  and  it 
is  my  pleasure  and  duty  to  bear  unqualified  testimony  to  the  zeal  and 
efficiency  of  the  several  assistants  in  charge  of  the  departments,  and  of 
the  numerous  employes  under  them.  Each  man  has  shown  an  honest 
purpose  to  do  his  duty;  and  I  have  been  much  oftener  obliged  to  mod- 
erate exertion,  than  to  rebuke  indifference  and  neglect.  These  latter 
cases  have  been  rare ;  and  I  speak  advisedly  when  I  say,  I  know  of 
no  person  in  the  office,  from  assistant  to  laborer,  who  is  not  attentive 
and  faithful  in  the  discharge  of  his  duties. 

"It  is  fortunate  that  such  has  been  the  case;  for  the  duties  of  the 
office  have  increased  more  rapidly  than  suitable  assistance  could  be 
procured.  Work  for  the  first  time  has  been  devolved  upon  every  branch 
of  the  office  from  each  section  of  the  survey ;  and  the  amount  of  work 
has  not  been  small,  growing  out  of  a  class  of  duties  that  was,  by  Con- 
gress, at  its  last  session,  assigned  to  the  survey  in  connexion  with  the 
location  of  lights.  No  less  than  twelve  engraved  plates  have  resulted, 
the  present  year,  fi-om  this  entirely  new  class  of  duties ;  a  fact  in  itself 
significant  both  of  the  amount  of  duty  and  the  efficiency  of  the  survey, 
both  in  the  field  and  office. 

"To  Samuel  Hein,  esq.,  the  general  disbursing  agent,  I  am  under 
obligations  for  advice  both  in  general  and  in  special  matters,  which  he 
is  so  well  qualified  to  give  fi-om  his  great  familiarity  with  the  past  his- 
tory and  the  present  condition  of  the  work,  and  from  his  entire  devotion 
to  Its  best  interests." 

The  records  of  the  computing  department  have  been  systematized 
and  the  registers  improved  auring  the  past  year.  The  list  of  geograph- 
ical positions,  3,240  in  number,  prepared  for  publication  in  a  preUmi- 
nary  shape,  is  the  best  evidence  of  the  zeal  and  ability  of  the  gentlemen 
engaged  in  this  part  of  the  work.  In  the  hydrographic  portion  of  the 
work,  reports  have  been  made  on  the  condition  of  the  observations  ;  the 
best  methods  of  keeping,  registering,  and  arranging  them ;  and  on  the 
condition  of  the  reductions ;  and  have  foniied  the  basis  of  action  in  these 
matters. 

The  subject  of  current  charts  has  been  studied,  and  many  tidal  re- 
ductions have  been  made. 

The  arrangements  in  the  drawing  department  have  been  improved 
by  judicious  arrangements  and  distribution  of  the  duties,  more  in  ac- 
cordance with  the  special  talent  of  the  draughtsmen,  in  the  division  of 
the  work,  in  the  application  of  the  system  of  contract,  or  of  remunera- 
tion proportioned  to  the  time  of  worlung,  to  such  parts  of  it  as  admit  of 
these  arrangements.  The  condition  of  the  department  is  represented 
by  Major  Stevens  as  very  efficient,  and  the  exertions  of  all  employed 
in  it  are  commended. 

"Great  exertions  have  been  required  to  increase  the  force  in  this  im- 
portant department,  (engraving,)  and  to  classify  their  duties  to  meet  the 
tequirements  of  the  survey. 
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"  There  are  now  eighteen  engravers — ^five  employed  on  a  salary,  one 
on  a  per  diem,  nine  on  contract,  and  three  apprentices.  Much  of  the 
work  can  best  be  done  by  contract ;  all  the  lettering  and  figures,  views, 
sands,  swamps,  and  even  hills.  Only  one  letterer  is  now  employed  on 
a  salaiy ;  and  to  him  is  assigned  the  most  difficult  work,  as  titles  and 
general  lettering. 

"The  contract  system  has  generally  given  satisfaction."  Major 
Stevens  speaks  favorably  of  the  improvement  made  by  the  younger 
members  of  ihis  department,  and  of  tne  zeal  and  fidelity  of  all. 

It  is  due  to  the  efficiency  of  the  drawing  and  engraving  departments 
that  nearly  the  whole  work  of  the  past  year  is  presented  in  sketches, 
with  this  report,  to  Congress.  Major  Stevens  observes :  "  Our  arrange- 
ments now  are  such  that  the  work,  as  fast  as  it  comes  in,  can  be  given 
to  the  public  in  preliminary  sketches.  Its  effect  will  be  great,  both  as 
an  incentive  to  parties  in  the  field,  who  see  at  once  the  fruits  of  their 
labor,  and  to  the  office  force,  in  affording  a  better  opportunity  to  train 
the  younger  members  and  prepare  them  for  the  finished  charts.  These 
sketches  \snll,  in  most  cases,  be  the  finished  charts,  simply  by  the  ad- 
dition of  the  ornamental  work. 

"  So  the  system  of  preliminary  sketches  and  finished  charts  will  ac- 
tually hasten  the  publication  of  the  latter,  besides  being  the  best  system 
to  apply,  men  having  different  degrees  of  skill;  all,  however,  graauaJly 
rising  to  the  highest  excellence. 

"  The  electrotyping  department  has  improved  so  greatly  the  past  year 
in  all  its  arrangements  and  processes,  that  at  my  request  its  chief,  Mr. 
Mathiol,  has  made  a  general  report  on  the  subject  of  electrotyping,  (Ap- 
pendix No.  65,)  which  I  respectfully  commend  to  your  consideration. 

"  The  advances  which  have  been  made  through  the  agency  of  the 
Coast  Survey  have  scarcely  been  equalled  in  the  history  of  any  art. 
Not  a  single  failure  has  yet  occurred  in  Mr.  Mathiot's  process.  A  sin- 
gle plate  nas  again  been  reproduced  from  the  junction  of  plates  with 
com})lete  success. 

"The  time  for  reproducing  a  plate  has  been  greatly  abridged. 
Time  has  been  saved,  and  a  greater  certainty  given  to  the  process,  by 
a  heating  apparatus,  which  is  described  in  Mr.  Mathiot's  paper,  and 
which  is  exhibited  on  ihe  sketch  accompanying  his  report.  The  work 
of  this  department  the  past  year  is  not  to  be  estimated  by  the  number 
of  plates  made — 16,  all  that  were  required  by  the  wants  of  the  survey- 
but  by  the  great  improvements  that  have  been  introduced — ^improve- 
ments necessary  to  meet  the  wants  of  the  department  the  ensuing  year. 
The  sale  of  maps  will,  undoubtedly,  soon  be  greatly  extended. 

"  The  lime  has  come  to  call  into  action  agencies  for  special  sale  of 
Coast  Survey  maps.  They  should  be  carried  to  each  man's  door  hav- 
ing an  interest  in  commerce,  navigation,  geography,  and  science.  Mr. 
Mathiot  can  with  certainty,  in  the  present  state  of  the  art,  reproduce 
his  first  basso  in  eight,  and  every  subsequent  basso  in  four  days. 
These  limes  may  be  reduced  to  six  and  three  days.  A  plate  has  ac- 
tually been  made  the  past  year,  and  returned  to  the  engraving  depart- 
ment, in  sixty-five  hours  from  the  time  the  alto  was  sent  to  the  electro- 
typing rooms.  Certainly  in  fifty  days  the  plates  can  be  made  for 
16,000  sheets  of  any  Coast  Survey  map,  however  large  and  elaborate 
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it  may  be:  this  shows  the  great  practical  utility  of  the  process  in  the 
operations  of  the  coast  survey. 

"  Many  of  the  plates  will  require  three  to  four  years'  work  of  an  en- 
graver, and  will  cost  from  three  to  six  thousand  dollars.  By  the  elec- 
trotypin^  process  we  can  reproduce  thern  in  eight  days,  and  at  a  com- 
pamtively  trifling  expense  of  some  two  hundred  dollars." 

A  hydraulic  press  for  map  printing,  intended  to  remedy  the  distortion 
which  is  now  unavoidably  produced,  in  a  greater  or  less  degree,  by  the 
copper-plate  printing  press,  has  been  devised  by  Mr.  Saxton,  and  is 
now  iu  the  course  of  construction  under  his  direction. 

The  results  obtained  in  the  instrument  shop,  both  in  reference  to  the 
quality  and  economy,  are  very  encouraging. 

The  arrangement  of  the  archives  has  been  much  improved  during 
the  past  y&r,  in  reference  to  registering,  to  completeness  of  detail  in 
them  when  returned,  and  to  facility  of  reference.  Major  Stevens  again 
calls  attention  to  the  necessity  for  improved  accommodations  for  the 
office  of  the  survey.  He  remarks:  "I  again  beg  leave  to  call  your 
attention  not  only  to  the  pressing  necessity  of  more  extended  accom- 
modations for  the  safe-keeping  of  the  archives,  and  for  a  probable  in- 
crease in  the  business  of  electrotyping,  printing,  publishing,  and  sales, 
but  to  the  unfitness  of  the  present  quarters  for  the  purposes  of  drawing 
and  engraving. 

*•!  would  recommend  a  suitable  building  as  calculated  to  give  a  bet- 
ter tone  to  the  whole  establishment;  making  supervision  more  effective, 
giving  better  facilities  for  the  furtherance  of  work,  and  abridging  many 
expenses  in  the  way  of  heating  the  rooms,  and  of  repairs  and  attend- 
ance." 

The  following  is  a  detailed  account  of  the  work  done  in  the  several 
branches,  according  to  each  of  the  officers  engaged  the  credit  for  the 
results  which  he  has  forwarded : 

1.  Computing. — The  computing  department  has  been  under  the 
charge  of  assistant  J.  E.  Hilgard.  Under  his  direction,  the  computa- 
tions have  kept  up  with  the  field-work  sent  to  the  office ;  the  final 
reduction  of  the  work  of  former  years  has  made  some  progress;  and 
the  pr(»paration  of  astronomical  and  geodetic  results  for  publication  has 
been  brought  to  a  state  of  forwardness.  In  Mr.  Hilgard's  absence  his 
place  has  been  ably  supplied  by  Charles  N.  Schott,  esq. 

Mr.  Hilgard,  in  his  report,  states  that,  "  the  project  of  work  prepared 
at  the  beginning  of  the  past  year  has  been  adhered  to  as  nearly  as  cir- 
cumstances would  permit.  The  experience  of  the  past  will  enable  me 
to  present  a  project  for  the  ensuing  year  more  definite  in  its  provisions, 
and  covering  more  fully  the  ground  to  be  occupied." 

Eugene  Nulty,  esq.,  has  made  the  second  computation  of  the  latitude 
observations  at  Soper's,  Hill's,  and  Webb's  stations.  Section  III ;  with 
the  zenith  telescope,  at  east  base  Edisto  island.  Section  V ;  at  Point 
Conception  and  Point  Pinos,  Section  X,  with  the  zenith  telescope ;  at 
Agamenticus,  Section  I,  with  the  prime  vertical  transit ;  and  azimuth 
observations  at  Breach  inlet,  Section  V. 

Assistant  Th.  W.  Werner  has  computed  the  secondary  triangulatioa 
of  assistant  Boutelle,  in  Massachusetts  and  Maine,  1850 ;  the  second- 
ary triangulation  of  assistant  Farley  on  the  seacoast  of  Maryland  and 
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Virginia,  1860;  that  of  assistant  Hilgard  near  Key  West,  1861;  and 
that  of  assistant  Cutts  in  San  Diego,  1861.  He  has  also  made  the 
second  computation  of  the  latitude  of  Seaton  station;  has  reduced 
rime  vertical  transits,  observed  at  Nantucket,  from  1846  to  1849;  and 
as  computed  the  azimuth  observations  at  San  Diego.  Mr.  Werner, 
having  suSered  from  sickness  and  domestic  affliction,  has  not  been 
quite  equal  to  the  computations  of  the  cun'ent  geodetic  work,  some  of 
which  were  made  in  the  office. 

Charles  N.  Schott,  esq.,  has  been  chiefly  engaged  in  the  final  reduction 
of  the  work  of  former  years;  and  in  the  revision  of  latitude  computations. 
He  has  reduced,  by  the  method  of  least  scjuares,  the  horizontal  angles  at 
thirty-four  stations  of  the  main  triangulation  in  Sections  II  and  III,  and 
established  the  conditional  equations  of  that  work  to  1860.  He  has 
verified  and  in  part  recomputed  the  computations  of  latitude  at  Seaton 
station.  Point  Conception,  Soper's,  Hill's,  and  Mount  Independence. 
He  has  computed  the  azimuths  observed  at  Soper's  and  Hill's  stations, 
Section  HI;  the  secondaiy  triangulation  south  of  Cape  Hatteras,  1861 ; 
and  the  latitude  observations  at  San  Diego.  He  has  also  prepared  a 
report  on  terrestrial  refraction,  and  has  made  some  computations  of 
magnetic  observations.  Mr.  Schott  has  also  devoted  much  time  and 
rendered  much  valuable  assistance  in  matters  pertaining  to  hydro- 
graphy, which  will  be  referred  to  under  its  appropriate  head.  He  has 
great  aptitude  for  scientific  investigation,  whether  pertaining  to  astro- 
nomical, magnetic,  geodetic  or  hydrographical  subjects,  and  his  zeal 
and  industry  are  fully  equal  to  his  ability. 

Dr.  G.  RumpfF  lias  been  engaged  in  completing  and  perfecting  the 
register  of  geographical  positions,  and  preparing  them  for  publication. 
He  has  also  made  a  preliminary  reduction  of  the  primary  triangu- 
lation, Section  I,  from  1846  to  1860 ;  and  the  reduction  of  the  conditional 
equation  of  the  primary  triangulation  in  Section  III,  north  of  Kent 
island  base ;  has  made  the  second  computations  of  the  triangulation  of 
the  Salem  harbor;  of  assistant  Wilhams'  triangulations  in  Texas, 
1861 ;  of  azimuth  observations  at  Marriott's,  Section  III;  and  of  latitude 
observations  at  Nantucket,  in  1846  and  1846 ;  and  has  revised  the  com- 
putations of  the  latitude  of  Shellbank,  Section  IV,  and  east  base,  Sec- 
tion V.  Mr.  Rumpfl!',  throughout  the  year,  has  shown  his  customary 
diligence  and  exactness  as  a  computer. 

Mr.  H.  Ginder  reported  at  the  office  in  June,  and  has  been  chiefly 
engaged  on  computations  of  verification  and  adjustment,  required  in 
the  preparation  of  geogi^aphical  positions  for  publication.  He  is  now 
(November)  reUeved  from  duty  in  the  computing  department,  and  as- 
signed to  the  party  of  Mr.  Gerdes,  as  aid. 

Mr.  M.  H.  Ober  has  made  miscellaneous  computations,  under  the  im* 
mediate  direction  of  Mr.  Hilgard ;  and  has  computed  the  latitude  of 
Nantucket  from  zenith  distances,  observed  from  1846  to  1849.  Mr. 
Ober  has  suffered  from  ill  health  during  the  greater  portion  of  the  year. 

Mr.  Keber  has  been  on  duty  in  the  computing  department  since  the 
16th  of  October,  and  has  made  himself  generally  useful. 

Mr.  Fornaro  also  rendered  service  for  a  short  period  in  the  conver- 
sion of  metre  distances  into  yards  and  miles  for  the  list  of  geograph- 
ical positions* 
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Mn  Main  joined  the  computing  department  on  the  1st  of  November 
and  from  his  high  testimonials  and  the  evidence  of  ability  he  has  already 
shown,  gives  promise  of  future  usefulness. 

Mr.  Hoover,  one  of  the  Sieves  of  the  Survey,  has  been  employed  in 
assisting  Mr-  Hilgard  in  the  records,  and  in  the  simple  computation, 
and  has  given  entire  satisfaction  in  the  discharge  of  his  duty. 

The  whole  number  of  pages  copied  since  November,  1850,  is  about 
10,000,  by  an  average  of  three  copyists. 

Hydrography, — ^Mr.  Schott  has  devoted  a  considerable  portion  of  his 
lime  to  making  reports  and  computations  in  connexion  with  the  hydro- 
graphy. Besides  preparing  several  tide-tables  for  the  published  charts, 
he  has  made  elaborate  reports  on  the  following  subjects :  on  a  thorough 
examination  of  the  hydrographic  work  in  the  archives,  including  tides, 
currents,  soundings,  diagrams,  and  their  registering,  reducing,  duplica- 
ting, arranging  and  binding;  on  directions  for  observing  and  reducing 
tides;  on  tides  and  currents  in  Hell  Gate,  and  on  the  coast  of  New 
York  and  New  Jersey ;  and  on  a  method  of  representing  currents.  Be- 
sides the  above,  a  number  of  reports  on  hydrographic  matters,  of  less 
importance,  have  been  sent  in. 

Lieutenants  A.  S.  Baldwin  and  Wm.  B.  Whiting,  and  Passed  Mid- 
shipman S.  Nicholson,  United  States  navy,  and  sub-assistant  A.  S. 
Wadsworth,  and  Mr.  Jai'della,  have  also  been  employed  in  tidal  re- 
ductions. 

2.  Drawing. — Since  the  26th  March,  1861,  Lieutenant  R.  H.  Rush, 
United  States  army,  and  assistant  in  the  coast  survey,  has  been  in  the 
permanent  charge  of  this  department.  Lieutenant  A.  A.  Gibson, 
United  States  army,  and  assistant  in  the  coast  survey,  assigned  to  the 
duty  of  taking  vie ws  for  the  published  charts,  has  prepared  the  sketches 
for  the  list  of  geographical  positions  for  Sections  I,  II,  and  III,  brought 
up  the  back  work  on  the  diagram  maps  of  Sections  I,  IV,  and  VIII, 
drawn  the  sketches  accompanying  the  report  on  electrotyping,  prepared 
titles,  and  arranged  notes  for  the  engraving  department,  and  otherwise 
rendered  important  service  in  the  drawing  department. 

Assistant  W.  M.  C.  Fairfax  was  occupied  from  the  1st  of  November, 
1860,  to  the  end  of  January,  1861,  in  the  charge  of  the  engraving 
department.  Since  then  he  has  rendered  invaluable  assistance  in  the 
examination  and  elucidation  of  difficulties  in  the  reduction  of  maps  and 
charts.  He  has  executed  two  sheets  of  topographical  specimens,  made 
a  new  scale  of  shades,  and  a  partial  report  on  the  subject  of  lettering, 
all  for  the  use  of  the  office.  He  has  also  executed  the  principal  work 
of  the  progress  maps. 

Assistant  M.  J.  McClery  continued  in  charge  of  the  drawing  depart- 
ment up  to  the  26th  March,  1861,  since  which  time  he  has  been  en- 
gaged principally  upon  the  reduction  of  Chesapeake  bay.  No.  II,  scale 
^66  6  0*  He  has  also  been  engaged  upon  maps  showing  the  progress  of 
the  survey,  in  the  verification  of  drawing,  and  in  other  miscellaneous 
matters. 

Assistants  Fairfax  and  McClery  are  especially  commended  for  their 
great  skill  an<l  intelligence,  and  for  their  conscientious  and  rigid  dis- 
charge of  duty.     They  are  exemplars,  both  as  artists  and  as  men,  in  the 
department. 
Mr.  Welsh  has  been  engaged  nearly  the  whole  time  in  the  reduction 
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of  Boston  harbor,  scale  Tvhroj  which  is  now  finished.  He  has  also  exe- 
cuted a  part  of  the  topography  of  Chaileston  harbor;  made  additions 
to  the  map  of  Long  Island  sound,  and  several  excellent  tracings. 

Mr-  Mahon  was  occupied  upon  the  reduction  of  the,toix)graphy  of 
Mobile  bay  No.  II,  which  he  finished  in  June.  Since  then  he  has  been 
at  work  upon  the  reduction  of  the  topography  of  Salem  harbor. 

Mr.  Luce  has  finished  the  topography  of  Albemarle  sound,  scale 
rrtotr,  and  has  executed  the  principal  part  of  the  hydrography.  He 
has  also  made  various  right-Une  drawings,  tracings,  projections,  and 
sketches  for  the  annual  report. 

Mr.  Ricketts  has  been  engaged  upon  the  hydrography  of  Mobile  bay 
Nos.  I  and  II,  (No.  II  being  finished,)  hydrography  of  Key  West,  scale 
86o66i  and  has  finished  the  hydrography  of  the  harbors  of  Huntingdon^ 
Black  Rock,  Captain's  island.  East  and  West,  Hart  and  City  islands, 
Cawkin's  island,  and  Sheffield  island;  has  reduced  the  hydrography 
of  the  vicinity  of  the  city  of  Savannah,  and  made  an  entirely  new  re- 
duction of  Nantucket  shoals,  and  much  other  miscellaneous  hydrog- 
raphy. 

Mr.  Boschke  has  completed  the  topography  of  Key  West,  scale 
i^ltdi  mouth  of  Columbia  river,  scale  40066  and  -jllboi  and  has 
made  many  projects,  projections  for  plane-table  and  hydrographic 
parties,  projections  on  copper,  tracings,  and  annual  report  sketches. 

Mr.  Tennent  was  transferred  to  the  engraving  department  in  Janu- 
ary, and  previous  to  that  time  had  been  at  work  upon  register  maps, 
projections,  &c. 

Mr.  Lambert  has  finished  the  topography  of  Wellfleet  harbor.  Hart 
and  City  islands,  and  Richmond  island ;  and  has  been  at  work  on  the 
topography  of  Chesapeake  bay  No.  I,  and  other  miscellaneous  matter. 
He  has  also  executed  some  beautiful  specimens  of  topography  for 
use  of  the  office.  He  has  finished  the  New  York  current  chart,  and 
Charleston  haibor  chart,  scale  ttstto-  He  left  the  survey  on  the  30th 
September. 

Mr.  Fomaro  has  executed  the  topography  of  Galveston  city  and  har- 
bor, and  has  been  engaged  upon  the  topography  of  Beaufort  harbor, 
tracings,  projections,  and  annual  report  sketches.  He  has  suffered 
much  from  sickness  for  the  last  three  months. 

This  estimable  gentleman  died  on  the  4th  November,  after  a  linger- 
ing illness  of  three  months.  He  was  a  major  of  topographical  engi- 
neers in  the  Swiss  service;  suffered  much  from  ill  health  since  his 
arrival  in  this  country,  and  departed  with  the  esteem  and  regrets  of  aU 
who  knew  him. 

Mr.  Forsyth  joined  the  office  in  December,  1850,  and  was  occupied 
upon  register  maps,  history  maps,  and  tracings,  until  May,  1861,  when 
he  left  the  office. 

Mr.  Walker  joined  the  office  in  December,  1860,  and  was  occupied 
upon  register  maps  and  projects  until  May,  when  he  ioined  a  plane- 
table  party  in  the  field.  He  was  again  attached  to  the  office  m  No* 
vember. 

Mr.  Townsend  joined  the  office  in  August,  and  has  rendered  yalua- 
ble  assistance  in  making  the  profi^ess  maps.  On  the  15th  October  he 
was  compelled  to  resign  from  ill  neakh. 
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Mr.  Hergesheimer  joined  the  office  on  the  1st  September,  1851,  and 
has  alread}'  proved  a  valuable  addition  to  the  department. 

Mr.  Hebst  has  executed  several  pieces  of  work  on  contract,  and  in  a 
highly  creditsj^le  manner. 

Mr.  Meyer,  Mr.  Neidlescioky,  Mr.  De  Ahna,  and  Mr.  Gritzner,  have 
severally  been  employed  for  a  few  weeks  in  execution  of  various 
tracings  and  reductions  upon  contract 

3.  ENaRAviNO. — This  department  was  under  the  charge  of  assistant 
W.  M.  C.  Fairfax  till  the  close  of  January,  when,  at  his  own  request, 
he  was  transferred  to  the  drawing  department.  From  that  time  till 
October  it  was  under  my  direction,  J.  C.  Tennent,  esq.,  assisting  me 
in  matters  of  detail,  since  which  time  it  has  been  under  the  charge  of 
Lieutenant  £.  B.  Hunt,  corps  of  engineers  and  assistant  in  coast  survey. 

A. — The  engraving  of  the  following  finished  maps  has  been  com- 
pleted: 1.  South  side  of  Long  Island,  No.  1,  by  J.  Knight,  H.  Knight, 
and  O.  A.  Lawson ;  2.  Hart  and  City  islands  and  Sachem's  Head,  by 
F.  Dankworth,  W.  Smith,  H.  Knight,  R.  T.  Knight,  and  J.  V.  N. 
Throop;  3.  Hell  Gate,  by  G.  McCoy,  F.  Dankworth,  and  J.  Knight; 
4.  Mobile  entrance,  (original  and  electrotype,)  by  R.  T.  Knight,  J. 
Knight,  F.  Dankworth,  and  W.  Smith ;  5.  Rictimond's  Island  harbor, 
(being  the  preliminary  sketch  filled  in  with  topography,)  by  Wm.  Smith, 
F.  Dankworth,  J.  V.  N.  Throop,  G.  McCoy,  and  S.  Siebert 

B. — The  engraving  of  the  following  sketches  and  preliminary  charts 
has  been  completed :  1 — 3.  Reconnaissance  chart,  (McArthur,)  west- 
ern coast,  by  S.  Siebert,  J.  V.  N.  Throop,  W.  Smith,  J.  Knight,  R.  T. 
Knight,  O.  A.  Lawson,  E.  F.  Woodward,  G.  McCoy,  A.  RoUe,  and 
F.  Dankworth ;  4.  Richmond's  Island  harbor,  by  Wm.  Smith  and  J.  V. 
N.  Throop ;  5.  Nantucket  shoals,  by  J.  V.  N.  Throop,  O.  A.  Lawson, 
J.  Knight,  and  R.  T.  Knight ;  6—8.  Second  edition  (McArthur)  west- 
em  coast,  by  G.  McCoy ;  9.  Hatteras  inlet,  (resurvey,)  by  W.  Smith, 
R.  T.  Knight,  and  J.  V.  N.  Throop;  10 — 14.  Five  diagram  maps  of 
Cat  island  tides,  by  J.  V.  N.  Throop,  R.  T.  Knight,  T.  D.  Donohoo,  H. 
Knight,  and  T.  H.  Oehlschlager ;  15.  Reconnaissance  of  Mosquito 
inlet,  by  G.  McCoy,  W.  Smith,  and  T.  D.  Donohoo,  (per  contract) ; 
16.  Reconnaissance  of  Horn  Island  pass,  by  H.  Knight,  R.  T.  Knight, 
and  T.  D.  Donohoo ;  17.  Point  Conception,  by  H.  Kni^t,  W.  Smith,  J.  V. 
N.  Throop,  and  T.  H.  Oehlschlager;  18.  Point  Pinos  and  Bay  of  Mon- 
terey, by  H.  Knight,  R.  T.  Knight,  J.  V.  N.  Throop,  and  H.  C.  Evens ; 
19.  Mare  Island  straits,  by  W.  Smith,  J.  V.  N.  Throop,  G.  McCoy,  W. 
H.  Dougal,  H.  Knight,  R.  T.  Knight,  and  T.  D.  Donohoo;  20.  Current 
chart  of  Boston  harbor,  by  H.  Knight  and  R.  Knight;  21.  Reconnais- 
sance of  Cedar  keys,  by  J.  V.  N.  Throop,  R.  T.  Knight,  and  H.  Knight  j 
22.  Reconnaissance  of  the  Delta  of  the  Mississippi,  by  W.  Smith,  E.  F. 
Woodward,  G.  McCoy,  and  J.  V.  N.  Throop,  (per  contract ;)  23.  Re- 
connaissance of  Pass  Christian,  by  H.  Kmght,  J.  V.  N.  Tnroop,  W. 
Smith,  T.  D.  Donohoo,  and  H.  C.  Evens;  24.  Galveston  bay,  by  H. 
Knight,  J.  V.  N.  Throop,  R.  T.  Knight,  and  T.  D.  Donohoo ;  25.  Aran- 
sas Pass,  by  J.  V.  N.  Throop,  R.  T.  Knight,  and  T.  H.  Oehlschlager; 

26.  Trinidad  bay,  by  G.  McCoy,  W.  H.  Dougal,  and  J.  V.  N.  Throop; 

27.  Entrance  of  Columbia  river,  by  E.  F.  Woodward ;  28.  Cape  Han- 
cock, by  G.  McCoy  and  Wm.  Smith ;  29.  Holmes'  Hole,  by  J.  Acker; 
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man$  30—36.  Seven  maps  of  progress  and  geographical  positions  for 
annnal  report. 

C. — The  engraving  of  the  following  finished  maps  has  been  continued :  ' 
1.  General  coast  chart,  by  F.  Dankworth,  O.  A.  Lawson,  G.  McCoy, 
and  J.  Knight;  2.  No.  1,  Long  Island  sound,  by  J.  Knight,  A.  RoUe, 
O.  A.  Lawson,  G.  McCoy,  and  S.  Siebert;  3.  No.  1,  Chesapeake  bay, 
by  O.  A.  Lawson  and  F.  Dankworth;  4.  Patapsco  river,  by  O.  A. 
Lawson  and  F.  Dankworth ;  6.  No.  2,  south  side  of  Long  Island,  by 
O.  A.  Lawson  and  J.  Knight;  6.  No.  1,  eastern  series,  by  S.  Siebert, 
J.  V.  N.  Throop,  and  J.  Knight;  7.  Boston  harbor,  by  A.  RoUe,  G% 
McCoy,  H.  M.  Knight,  and  J.  Knight;  8.  Muskeget  channel,  by  i\ 
Dankworth,  and  E.  F.  Woodward. 

D. — The  engraving  of  the  following  finished  maps  has  been  com- 
menced: 9.  Charleston  harbor,  by  E.  F.  Woodward,  F.  Dankworth, 
8*  T.  Pettit,  and  G.  McCoy;  10.  Key  West,  by  E.  F.  Woodward,  W. 
Smith,  F.  Dankworth,  and  H.  M.  Knight;  11.  Connecticut  river,  by  S. 
Siebert,  G.  McCoy,  W.  Smith,  W.  H.  Dougal,  and  T.  D.  Donohoo; 
12,  13.  Nos.  1  and  2,  Mobile  bay,  by  F.  Dankworth. 

E. — The  engraving  of  the  following  sketches  and  preliminary  charts 
has  been  commenoed:  1.  Seacoast  of  Delaware  and  Maryland,  (plate 
enlarged  by  electrotyping  additional  engraving  work  of  hydrographic 

Jarties,)  by  W.  Smith  and  J.  Knight ;  2.  Beaufort  harbor,  by  S.  Siebert, 
.  V.  N.  Throop,  H.  M.  Knight  and  R.  T.  Knight;  3.  Humboldt  bay, 
by  W.  Smith,  T.  D.  Donohoo,  and  H.  C.  Evans;  4.  Harbor  of  Key 
West,  by  A.  Rolle,  W.  Smith,  E.  F.  Woodward,  R.  T.  Knight,  H.  M. 
Knight,  and  T.  D.  Donohoo;  6.  Entrance  of  the  Chesapeake,  by  S. 
StulT;  6.  Re-engraving  of  Nantucket  shoals,  by  J.  H.  Goldthwait; 
7.  Harbor  of  San  Diego,  by  E.  Yeager  and  T.  D.  Donohoo;  8.  En- 
trance of  San  Francisco,  by  S.  Siebert,  E.  F.  Woodward,  and  J.  V.  N. 
Throop;  9.  Savannah  river,  vicinity  of  Savannah,  by  J.  V.  N.  Throop, 
H.  M.  Knight,  T.  H.  Oehlschlager,  T.  Donohoo,  and  H.  C.  Evans;. 
10.  Savannahentrance,  by  J.  V.N.  Throop  and  E.  Yeager;  11.  Mobile 
bay,  by  H.  M.  Knight,  R.  T. Knight,  J.  V.  N.  Throop,  and  H.  C.  Evans; 

12.  Bull's  bay,  (re-engraving,)  by  .1.  V.  N.  Throop,  and  T.  Donohoo; 

13.  Entrance  of  Columbia  river,  by  E.  F.  Woodward,  W.  Smith,  J. 
V.  N.  Throop,  and  G.  McCoy;  14 — 16.  New  edition  of  Mc Arthur's 
chart  of  the  western  coast,  by  G.  McCoy  and  W.  Smith ;  17.  Point 
Pinos,  (view,)  by  S.  V.  Hunt;  18.  View  of  the  mouth  of  the  Columbia 
river,  by  G.  McCoy;  19 — 26.  Eight  maps  of  progress  and  geographical 
positions. 

Electrotyping. — Mr.  Mathiot  has  made,  by  the  electrotyping  pro- 
cess, during  the  past  year,  16  engraved  plates,  all  of  which  have  been 
used  by  the  printer.  1.  Edgartown  harbor ;  2.  New  London;  3.  New 
York  (second  electrotype  copy ;)  4,  5,  6.  Sheets  Nos.  1, 2,  3,  McArthur's 
chart  of  the  western  coast;  7.  Sheet  No.  2,  McArthur's  chart  of  the 
western  coast  (second  electrotype  copy ;)  8.  No.  2,  south  side  Long 
Island,  (second  electrotype  copy;)  9.  Mouth  of  the  Columbia  river; 
10.  Seacoast  of  Delaware  and  Maryland,  (greatly  enlarged ;)  11,  12. 
Two  copies  of  Hart  and  City  islands,  and  Sachem's  Head;  13.  Sketch 
of  Section  IX;  14.  Mobile  entrance;  15,  16.  Third  and  fbiixth  elec* 
trotype  copies  of  New  York. 
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graving.  Lieutenant  A.  A.  Gibson,  United  States  army,  is  also  referred 
to  in  terms  of  warm  commendation,  for  valuable  assistance  in  the  mis- 
cellaneous duties  of  the  office. 

The  general  result  is  thus  referred  to  in  Major  Stevens'  annual  re- 
port: "It  gives  me  pleasure  to  report  that  during  the  past  year  there 
has  been  a  visible  improvement  of  the  office  in  all  its  branches,  and  it 
is  my  pleasure  and  duty  to  bear  unqualified  testimony  to  the  zeal  and 
efficiency  of  the  several  assistants  in  charge  of  the  departments,  and  of 
the  numerous  employes  under  them.  Each  man  has  shown  an  honest 
purpose  to  do  his  duty;  and  I  have  been  much  oflener  obliged  to  mod- 
erate exertion,  than  to  rebuke  indifference  and  neglect.  These  latter 
cases  have  been  rare ;  and  I  speak  advisedly  when  I  say,  I  know  of 
no  person  in  the  office,  from  assistant  to  laborer,  who  is  not  attentive 
and  faithful  in  the  discharge  of  his  duties. 

"  It  is  fortunate  that  such  has  been  the  case ;  for  the  duties  of  the 
office  have  increased  more  rapidly  than  suitable  assistance  could  be 
procured.  Work  for  the  first  time  has  been  devolved  upon  every  branch 
of  the  office  from  each  section  of  the  survey ;  and  the  amount  of  work 
has  not  been  small,  growing  out  of  a  class  of  duties  that  was,  by  Con- 
gress, at  its  last  session,  assigned  to  the  survey  in  connexion  wiih  the 
location  of  lights.  No  less  than  twelve  engraved  plates  have  resulted, 
the  present  year,  from  this  entirely  new  class  of  duties ;  a  fact  in  itself 
significant  both  of  the  amount  of  duty  and  the  efficiency  of  the  survey, 
both  in  the  field  and  office. 

■ 

"To  Samuel  Hein,  esq.,  the  general  disbursing  agent,  I  am  under 
obligations  for  advice  both  in  general  and  in  special  matters,  which  he 
is  so  well  qualified  to  give  fi"om  his  great  familiarity  with  the  past  his- 
tory and  the  present  condition  of  the  work,  and  from  his  entire  devotion 
to  Its  best  interests." 

The  records  of  the  computing  department  have  been  systematized 
and  the  registers  improved  during  the  past  year.  The  list  of  geograph- 
ical positions,  3,240  in  number,  prepared  for  publication  in  a  prelimi- 
nary shape,  is  the  best  evidence  of  the  zeal  and  ability  of  the  gentlemen 
engaged  in  this  part  of  the  work.  In  the  hydrographic  portion  of  the 
work,  reports  have  been  made  on  the  condition  of  the  observations ;  the 
best  methods  of  keeping,  registering,  and  arranging  them ;  and  on  the 
condition  of  the  reductions ;  and  have  formed  the  basis  of  action  in  these 
matters. 

The  subject  of  current  charts  has  been  studied,  and  many  tidal  re- 
ductions have  been  made. 

The  arrangements  in  the  drawing  department  have  been  improved 
by  judicious  arrangements  and  distribution  of  the  duties,  more  in  ac- 
cordance with  the  special  talent  of  the  draughtsmen,  in  the  division  of 
the  work,  in  the  application  of  the  system  of  contract,  or  of  remunera- 
tion proportioned  to  the  time  of  working,  to  such  parts  of  it  as  admit  of 
these  arrangements.  The  condition  of  the  department  is  represented 
by  Major  Stevens  as  very  efficient,  and  the  exertions  of  all  employed 
in  it  are  commended. 

"Great  exertions  have  been  required  to  increase  the  force  in  this  im- 
portant department,  (engraving,)  and  to  classify  their  duties  to  meet  the 
requirements  of  the  survey. 
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"  There  are  now  eighteen  engravers — five  employed  on  a  salary,  one 
on  a  per  diem^  nine  on  contract,  and  three  apprentices.  Much  of  the 
work  can  best  be  done  by  contract;  all  the  lettering  and  figures,  views, 
sands,  swamps,  and  even  hills.  Only  one  letterer  is  now  employed  on 
a  salary;  and  to  him  is  assigned  the  most  difficult  work,  as  titles  and 
general  lettering. 

"The  contract  system  has  generally  given  satisfaction."  Major 
Stevens  speaks  favorably  of  the  improvement  made  by  the  younger 
members  of  this  department,  and  of  tne  zeal  and  fidelity  of  all. 

It  is  due  to  the  efficiency  of  the  drawing  and  engraving  departments 
that  nearly  the  whole  work  of  the  past  year  is  presented  in  sketches, 
with  this  report,  to  Congress.  Major  Stevens  observes :  "  Our  arrange- 
ments now  are  such  that  the  work,  as  fast  as  it  comes  in,  can  be  given 
to  the  public  in  preliminary  sketches.  Its  effect  will  be  great,  both  as 
an  incentive  to  parties  in  the  field,  who  see  at  once  the  fruits  of  their 
labor,  and  to  the  office  force,  in  affi)rding  a  better  opportunity  to  train 
the  younger  members  and  prepare  them  for  the  finished  charts.  These 
sketches  will,  in  most  cases,  be  the  finished  charts,  simply  by  the  ad- 
dition of  the  ornamental  work. 

"  So  the  system  of  prehminary  sketches  and  finished  charts  will  ac- 
tually hasten  the  publication  of  the  latter,  besides  being  the  best  system 
to  apply,  men  having  different  degrees  of  skill;  all,  however,  graauaJly 
rising  to  the  highest  excellence. 

"  The  elcctrotyping  department  has  improved  so  greatly  the  past  year 
in  all  its  arrangements  and  processes,  that  at  my  request  its  chief,  Mr. 
Mathiol,  has  made  a  general  report  on  the  subject  of  elcctrotyping,  (Ap- 
pendix No.  55,)  which  I  respectfully  commend  to  your  consideration. 

"  The  advances  which  have  been  made  through  the  agency  of  the 
Coast  Survey  have  scarcely  been  equalled  in  the  history  of  any  art. 
Not  a  single  failure  has  yet  occurred  in  Mr.  Mathiot's  process.  A  sin- 
gle plate  has  again  been  reproduced  from  the  junction  of  plates  with 
complete  success. 

**The  time  for  reproducing  a  plate  has  been  greatly  abridged. 
Time  has  been  saved,  and  a  greater  certainty  given  to  the  process,  by 
a  heating  apparatus,  which  is  described  in  Mr.  Mathiot's  paper,  and 
which  is  exnibited  on  the  sketch  accompanying  his  report.  The  work 
of  this  department  the  past  year  is  not  to  be  estimated  by  the  number 
of  plates  made — 16,  all  that  were  required  by  the  wants  of  the  survey — 
but  by  the  gi'eat  improvements  that  have  been  introduced — ^improve- 
ments necessary  to  meet  the  wants  of  the  department  the  ensuing  year. 
The  sale  of  maps  will,  undoubtedly,  soon  be  greatly  extended. 

"  The  time  has  come  to  call  into  action  agencies  for  special  sale  of 
Coast  Survey  maps.  They  should  be  carried  to  each  man's  door  hav- 
ing an  interest  in  commerce,  navigation,  geography,  and  science.  Mr. 
Mathiot  can  with  certainty,  in  the  present  state  of  the  art,  reproduce 
his  first  basso  in  eight,  and  every  subsequent  basso  in  four  days. 
These  limes  may  be  reduced  to  six  and  three  days.  A  plate  has  ac- 
tually been  made  the  past  year,  and  returned  to  the  engraving  depart- 
ment, in  sixty-five  hours  from  the  time  the  alto  was  sent  to  the  electro- 
typing  rooms.  Certainly  in  fifty  days  the  plates  can  be  made  for 
15,000  sheets  of  any  Coast  Survey  map,  however  large  and  elaborate 
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it  may  be:  this  shows  the  great  practical  utility  of  the  process  in  the 
operations  of  the  coast  survey. 

"  Many  of  the  plates  will  require  three  to  four  years'  work  of  an  en- 
graver, and  will  cost  from  three  to  six  thousand  dollars.  By  the  elec- 
trotyping  process  we  can  reproduce  them  in  eight  days,  and  at  a  com- 
pai*atively  trifling  expense  of  some  two  hundred  dollars." 

A  hydraulic  press  tor  map  printing,  intended  to  remedy  the  distortion 
which  is  now  unavoidably  produced,  in  a  greater  or  less  degree,  by  the 
copper-plate  printing  press,  has  been  devised  by  Mr.  Saxton,  and  is 
now  in  the  course  of  construction  under  his  direction. 

The  results  obtained  in  the  instrument  shop,  both  in  reference  to  the 
quality  and  economy,  are  very  encouraging. 

The  aiTangement  of  the  archives  has  been  much  improved  during 
the  past  y&r,  in  reference  to  registering,  to  completeness  of  detail  in 
them  when  returned,  and  to  facility  of  reference.  Major  Stevens  again 
calls  attention  to  the  necessity  for  improved  accommodations  for  the 
office  of  the  survey.  He  remarks:  "I  again  beg  leave  to  call  your 
attention  not  only  to  the  pressing  necessity  of  more  extended  accom- 
modations for  the  safe-keeping  of  the  archives,  and  for  a  probable  in- 
crease in  the  business  of  electrotyping,  printing,  publishing,  and  sales, 
but  to  the  unfitness  of  the  present  quarters  for  the  purposes  of  drawing 
and  engraving. 

"I  would  recommend  a  suitable  building  as  calculated  to  give  a  bet- 
ter tone  to  the  whole  establishment;  making  supervision  more  effective, 
giving  better  facilities  for  the  furtherance  of  work,  and  abridging  many 
expenses  in  the  way  of  heating  the  rooms,  and  of  repairs  and  attend- 
ance." 

The  following  is  a  detailed  account  of  the  work  done  in  the  several 
branches,  according  to  each  of  the  officers  engaged  the  credit  for  the 
results  which  he  has  forwarded : 

1.  Computing. — The  computing  department  has  been  under  the 
charge  of  assistant  J.  E.  Hilgard.  Under  his  direction,  the  computa- 
tions have  kept  up  with  the  field-work  sent  to  the  office ;  the  final 
reduction  of  the  work  of  former  years  has  made  some  progress ;  and 
the  pn^paration  of  astronomical  and  geodetic  results  for  publication  has 
been  brought  to  a  state  of  forwardness.  In  Mr.  Hilgard's  absence  his 
place  has  been  ably  supplied  by  Charles  N-  Schott,  esq. 

Mr.  Hilgard,  in  his  report,  states  that,  "the  project  of  work  prepared 
at  the  beginning  of  the  past  year  has  been  adhered  to  as  nearly  as  cir- 
cumstances would  permit.  The  experience  of  the  past  will  enable  me 
to  present  a  project  for  the  ensuing  year  more  definite  in  its  provisions, 
and  covering  more  fully  the  ground  to  be  occupied." 

Eugene  Nulty,  esq.,  has  made  the  second  computation  of  the  latitude 
observations  at  Soper*s,  Hill's,  and  Webb's  stations.  Section  HI;  with 
the  zenith  telescope,  at  east  base  Edisto  island.  Section  V ;  at  Point 
Conception  and  Point  Pinos,  Section  X,  with  the  zenith  telescope ;  at 
Agamenticus,  Section  I,  with  the  prime  vertical  transit ;  and  azimuth 
observations  at  Breach  inlet,  Section  V. 

Assistant  Th.  W.  Werner  has  computed  the  secondary  triangulatioa 
of  assistant  Boutelle,  in  Massachusetts  and  Maine,  1850 ;  the  second- 
ary triangulation  of  assistant  Farley  on  the  seacoast  of  Maryland  and 
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Virginia,  1860;  that  of  assistant  Hilgard  near  Key  West,  1861;  and 
that  of  assistant  Cutis  in  San  Diego,  1861.  He  has  also  made  the 
second  computation  of  the  latitude  of  Seaton  station;  has  reduced 
prime  vertical  transits,  observed  at  Nantucket,  from  1846  to  1849 ;  and 
nas  computed  the  azimuth  observations  at  San  Diego.  Mr.  Werner, 
having  sufiered  from  sickness  and  domestic  affliction,  has  not  been 
quite  equal  to  the  computations  of  the  cun*ent  geodetic  work,  some  of 
which  were  made  in  the  office. 

Charles  N.  Schott,  esq.,  has  been  chiefly  engaged  in  the  final  reduction 
of  the  work  of  former  years;  and  in  the  revision  of  latitude  computations. 
He  has  reduced,  by  the  method  of  least  S(iuares,  the  horizontal  angles  at 
thirty-four  stations  of  the  main  triangulation  in  Sections  II  and  III,  and 
established  the  conditional  equations  of  that  work  to  1860.  He  has 
Verified  and  in  part  recomputed  the  computations  of  latitude  at  Seaton 
station.  Point  Conception,  Soper's,  Hill's,  and  Mount  Independence. 
He  has  computed  the  azimuths  observed  at  Soper's  and  Hill's  stations, 
Section  III ;  the  secondary  triangulation  south  of  Cape  Hatleras,  1861 ; 
and  the  latitude  observations  at  San  Diego.  He  has  also  prepared  a 
report  on  terrestrial  refraction,  and  has  made  some  computations  of 
magnetic  observations.  Mr.  Schott  has  also  devoted  much  time  and 
rendered  much  valuable  assistance  in  matters  pertaining  to  hydro- 
graphy, which  will  be  referred  to  under  its  appropriate  head.  He  has 
great  aptitude  for  scientific  investigation,  whether  pertaining  to  astro- 
nomical, magnetic,  geodetic  or  hydrographical  subjects,  and  his  zeal 
and  industry  are  fully  equal  to  his  ability. 

Dr.  G.  Rumpff"  has  been  engaged  in  completing  and  perfecting  the 
register  of  geographical  positions,  and  preparing  them  for  publication. 
He  has  also  made  a  preliminary  reduction  of  the  primary  triangu- 
hition,  Section  I,  from  1846  to  1860 ;  and  the  reduction  of  the  conditional 
equation  of  the  primary  triangulation  in  Section  III,  north  of  Kent 
island  base ;  has  made  the  second  computations  of  the  triangulation  of 
the  Salem  harbor;  of  assistant  Williams'  triangulations  in  Texas, 
1861;  of  azimuth  observations  at  Marriott's,  Section  III;  and  of  latitude 
observations  at  Nantucket,  in  1846  and  1846;  and  has  revised  the  com- 
putations of  the  latitude  of  Shellbank,  Section  IV,  and  east  base.  Sec- 
tion V.  Mr.  Rumpfl^,  throughout  the  year,  has  shown  his  customary 
diligence  and  exactness  as  a  computer. 

Mr.  H.  Ginder  reported  at  the  office  in  June,  and  has  been  chiefly 
engaged  on  computations  of  verification  and  adjustment,  required  in 
the  preparation  of  geogi'aphical  positions  for  publication.  He  is  now 
(November)  reUeved  from  duty  in  the  computing  department,  and  as- 
signed to  the  party  of  Mr.  Gerdes,  as  aid. 

Mr.  M.  H.  Ober  has  made  miscellaneous  computations,  under  the  im- 
mediate direction  of  Mr.  Hilgard ;  and  has  computed  the  latitude  of 
Nantucket  from  zenith  distances,  observed  from  1846  to  1849.  Mr. 
Ober  has  suffered  from  ill  health  during  the  greater  portion  of  the  year. 

Mr.  Keber  has  been  on  duty  in  the  computing  department  since  the 
16th  of  October,  and  has  made  himself  generally  useful. 

Mr.  Fornaro  also  rendered  service  for  a  short  period  in  the  conver- 
sion of  metre  distances  into  yards  and  miles  for  the  list  of  geograph- 
ical positions. 
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Mn  Main  joined  the  computing  department  on  the  1st  of  November 
and  from  his  high  testimonials  and  the  evidence  of  ability  he  has  already 
shown,  gives  promise  of  future  usefulness. 

Mr.  Hoover,  one  of  the  deves  of  the  Survey,  has  been  employed  in 
assisting  Mr.  Hilgard  in  the  records,  and  in  the  simple  computation, 
and  has  given  entire  satisfaction  in  the  discharge  of  his  duty. 

The  whole  number  of  pages  copied  since  November,  1850,  is  about 
10,000,  by  an  average  of  three  copyists. 

Hydrography. — ^Mr.  Schott  has  devoted  a  considerable  portion  of  his 
time  to  making  reports  and  computations  in  connexion  with  the  hydro- 
graphy. Besides  preparing  several  tide-tables  for  the  published  charts, 
he  has  made  elaborate  reports  on  the  following  subjects :  on  a  thorough 
examination  of  the  hydrographic  work  in  the  archives,  including  tides, 
currents,  soundings^  diagrams,  and  their  registering,  reducing,  duplica- 
ting, arranging  and  binding;  on  directions  for  observing  and  reducing 
tides;  on  tides  and  currents  in  Hell  Gate,  and  on  the  coast  of  New 
York  and  New  Jersey;  and  on  a  method  of  representing  currents.  Be- 
sides the  above,  a  number  of  reports  on  hydrographic  matters,  of  less 
importance,  have  been  sent  in. 

Lieutenants  A.  S.  Baldwin  and  Wm.  B.  Whiting,  and  Passed  Mid- 
shipman S.  Nicholson,  United  States  navy,  and  sub-assistant  A.  &• 
Wadsworth,  and  Mr.  Jardella,  have  also  been  employed  in  tidal  re- 
ductions. 

2.  Drawing. — Since  the  25th  March,  1851,  Lieutenant  R.  H.  Rush, 
United  States  army,  and  assistant  in  the  coast  survey,  has  been  in  the 

ejrmanent  charge  of  this  department.  Lieutenant  A.  A.  Gibson, 
nited  States  army,  and  assistant  in  the  coast  survey,  assigned  to  the 
duty  of  taking  views  for  the  published  charts,  has  prepared  the  sketches 
for  the  list  of  geographical  positions  for  Sections  I,  II,  and  Til,  brought 
up  the  back  work  on  the  diagram  maps  of  Sections  I,  IV,  and  VIII, 
drawn  the  sketches  accompanying  the  report  on  electrotyping,  prepared 
titles,  and  arranged  notes  for  the  engraving  department,  and  otherwise 
rendered  important  service  in  the  drawing  department. 

Assistant  W.  M.  C.  Fairfax  was  occupied  from  the  1st  of  November, 
1850,  to  the  end  of  January,  1851,  in  the  charge  of  the  engraving 
department.  Since  then  he  has  rendered  invaluable  assistance  in  the 
examination  and  elucidation  of  difficulties  in  the  reduction  of  maps  and 
charts.  He  has  executed  two  sheets  of  topographical  specimens,  made 
a  new  scale  of  shades,  and  a  partial  report  on  the  subject  of  lettering, 
all  for  the  use  of  the  office*  He  has  also  executed  the  principal  work 
of  the  progress  maps. 

Assistant  M.  J.  McClery  continued  in  charge  of  the  drawing  depart- 
ment up  to  the  25th  March,  1851,  since  which  time  he  has  been  en- 
gaged principally  upon  the  reduction  of  Chesapeake  bay.  No.  11,  scale 
Yftloo'  He  has  also  been  engaged  upon  maps  showing  the  progress  of 
the  survey,  in  the  verification  of  drawing,  and  in  other  miscellaneous 
matters. 

Assistants  Fairfax  and  McClery  are  especially  commended  for  their 
great  sk'dl  and  intelligence,  and  for  their  conscientious  and  rigid  dis- 
charge of  duty.  They  are  exemplars,  both  as  artists  and  as  men,  in  the 
department. 

Mr.  Welsh  has  been  engaged  nearly  the  whole  time  in  the  reduction 
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of  Boston  harbor,  scale  Tvhrrj  which  is  now  finished.  He  has  also  exe- 
cuted a  part  of  the  topography  of  Chaileston  harbor;  made  additions 
to  the  map  of  Long  Island  sound,  and  several  excellent  tracings. 

Mr.  Mahon  was  occupied  upon  the  reduction  of  the^tojiography  of 
Mobile  bay  No.  II,  which  he  finished  in  June.  Since  ihen  he  has  been 
at  work  upon  the  reduction  of  the  topography  of  Salem  harbor. 

Mr.  Luce  has  finished  the  topography  of  Albemarle  sound,  scale 
TirJoTj  and  has  executed  the  prijicipal  part  of  the  hydrography.  He 
has  also  made  vaiious  right-line  drawings,  tracings,  projections,  and 
sketches  for  the  annual  report. 

Mr.  Ricketts  has  been  engaged  upon  the  hydrography  of  Mobile  bay 
Nos.  I  and  II,  (No.  II  being  finished,)  hydrography  of  Key  West,  scale 
a6o0d>  and  has  finished  the  hydrography  of  the  harbors  of  Huntingdon^ 
Black  Rock,  Captain's  island,  East  and  West,  Hart  and  City  islands, 
Cawkin's  island,  and  Sheffield  island ;  has  reduced  the  hydrography 
of  the  vicinity  of  the  city  of  Savannah,  and  made  an  entirely  new  re- 
duction of  Nantucket  shoals,  and  much  other  miscellaneous  hydrog- 
raphy. 

Mr.  Boschke  has  completed  the  topography  of  Key  West,  scale 
TxrooTr*  mouth  of  Columbia  river,  scale  4^066  and  26lboj  and  has 
made  many  projects,  projections  for  plane-table  and  hydrographic 
parties,  projections  on  copper,  tracings,  and  annual  report  sketches. 

Mr.  Tennent  was  transferred  to  the  engraving  department  in  Janu- 
ary, and  previous  to  that  time  had  been  at  work  upon  register  maps, 
projections,  &c. 

Mr.  Lambert  has  finished  the  topography  of  Wellfleet  harbor.  Hart 
and  City  islands,  and  Richmond  island;  and  has  been  at  work  on  the 
topography  of  Chesapeake  bay  No.  I,  and  other  miscellaneous  matter. 
He  has  also  executed  some  beautiful  specimens  of  topography  for 
use  of  the  oflice.  He  has  finished  the  New  York  current  chart,  and 
Charleston  haibor  chart,  scale  Trmr*-  He  left  the  survey  oa  the  30th 
September. 

Mr.  Fomaro  has  executed  the  topography  of  Galveston  city  and  har- 
bor, and  has  been  engaged  upon  the  topography  of  Beauibrt  harbor, 
tracings,  projections,  and  annual  report  sketches.  He  has  suffered 
much  from  sickness  for  the  last  three  months. 

This  estimable  gentleman  died  on  the  4th  November,  after  a  linger- 
ing illness  of  three  months.  He  was  a  major  of  topographical  engi- 
neers in  the  Swiss  service;  suffered  much  from  ill  health  since  bifl 
arrival  in  this  country,  and  departed  with  the  esteem  and  regrets  of  all 
who  knew  him. 

Mr.  Forsyth  joined  the  oflSce  in  December,  1860,  and  was  occupied 
upon  register  maps,  history  maps,  and  tracings,  until  May,  1851,  when 
he  left  the  office. 

Mr.  Walker  jomed  the  office  in  December,  1860,  and  was  occupied 
upon  register  maps  and  projects  until  May,  when  he  ioined  a  plane- 
table  party  in  the  field.  He  was  again  attached  to  the  o&ce  m  No- 
vember. 

Mr.  Townsend  joined  the  office  in  August,  and  has  rendered  valua- 
ble  assistance  in  making  the  progress  maps.  On  the  16th  October  be 
was  compelled  to  resign  from  ill  health. 
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Mr.  Hergesbeimer  joined  the  office  on  the  1st  September,  1851,  and 
has  already  proved  a  valuable  addition  to  the  department. 

Mr.  Hebst  has  executed  several  pieces  of  work  on  contract,  and  in  a 
highly  credit^le  manner. 

Mr.  Meyer,  Mr.  Neidlescioky,  Mr.  De  Ahna,  and  Mr.  Gritzner,  have 
severally  been  employed  for  a  few  weeks  in  execution  of  various 
tracings  and  reductions  upon  contract 

3.  ENaRAViNO. — This  department  was  under  the  charge  of  assistant 
W.  M.  C.  Fairfax  till  the  close  of  January,  when,  at  his  own  request, 
he  was  transferred  to  the  drawing  department.  From  that  time  till 
October  it  was  under  my  direction,  J.  C.  Tennent,  esq.,  assisting  me 
in  matters  of  detail,  since  which  time  it  has  been  under  the  charge  of 
Lieutenant  £.  B.  Hunt,  corps  of  engineers  and  assistant  in  coast  survey. 

A. — The  engraving  of  the  following  finished  maps  has  been  com- 
pleted: 1.  South  side  of  Long  Island,  No.  1,  by  J.  Knight,  H.  Knight, 
and  O.  A.  Law  son;  2.  Hart  and  City  islands  and  Sachem's  Head,  by 
F.  Dank  worth,  W.  Smith,  H.  Knight,  R.  T.  Knight,  and  J.  V.  N. 
Throop;  3.  Hell  Gate,  by  G.  McCoy,  F.  Dankworth,  and  J.  Knight; 
4.  Mobile  entrance,  (original  and  electrotype,)  by  R.  T.  Knight,  J. 
Knight,  F.  Dankworth,  and  W.  Smith;  5.  Ricnmond's  Island  harbor, 
(being  the  preliminary  sketch  filled  in  with  topography,)  by  Wm.  Smith, 
F.  Dankworth,  J.  V.  N.  Throop,  G.  McCoy,  and  S.  Siebert. 

B. — The  engraving  of  the  following  sketches  and  preliminary  charts 
has  been  completed :  1 — 3.  Reconnaissance  chart,  (McArthur,)  west- 
ern coast,  by  S.  Siebert,  J.  V.  N.  Throop,  W.  Smith,  J.  Knight,  R.  T. 
Knight,  O.  A.  Lawson,  E.  F.  Woodward,  G.  McCoy,  A.  Rolle,  and 
F.  Dankworth ;  4.  Richmond's  Island  harbor,  by  Wm.  Smith  and  J.  V. 
N.  Throop ;  5.  Nantucket  shoals,  by  J.  V.  N.  Throop,  O.  A.  Lawson, 
J.  Knight,  and  R.  T.  Knight ;  6—8.  Second  edition  (McArthur)  west- 
em  coast,  by  G.  McCoy ;  9.  Hatteras  inlet,  (resurvey,)  by  W.  Smith, 
R.  T.  Knight,  and  J.  V.  N.  Throop;  10 — 14.  Five  diagram  maps  of 
Cat  island  tides,  by  J.  V.  N.  Throop,  R.  T.  Knight,  T.  D.  Donohoo,  H. 
Knight,  and  T.  H.  Oehlschlager ;  15.  Reconnaissance  of  Mosquito 
inlet,  by  G.  McCoy,  W.  Smith,  and  T.  D.  Donohoo,  (per  contract); 
16.  Reconnaissance  of  Horn  Island  pass,  by  H.  Knight,  R.  T.  Knight, 
and  T.  D.  Donohoo ;  17.  Point  Conception,  by  H.  Knight,  W.  Smith,  J.  V. 
N.  Throop,  and  T.  H.  Oehlschlager ;  18.  Point  Pinos  and  Bay  of  Mon- 
terey, by  H.  Knight,  R.  T.  Knight,  J.  V.  N.  Throop,  and  H.  C.  Evens ; 
19.  Mare  Island  straits,  by  W.  Smith,  J.  V.  N.  Throop,  G.  McCoy,  W. 
H.  Dougal,  H.  Knight,  R.  T.  Knight,  and  T.  D.  Donohoo;  20.  Current 
chart  of  Boston  harbor,  by  H.  Knight  and  R.  Knight;  21.  Reconnais- 
sance of  Cedar  keys,  by  J.  V.  N.  Throop,  R.  T.  Knight,  and  H.  Knight; 
22.  Reconnaissance  of  the  Delta  of  the  Mississippi,  by  W.  Smith,  E.  F. 
Woodward,  G.  McCoy,  and  J.  V.  N.  Throop,  (per  contract ;)  23.  Re- 
connaissance of  Pass  Christian,  by  H.  Kmght,  J.  V.  N.  Tnroop,  W. 
Smith,  T.  D.  Donohoo,  and  H.  C.  Evens;  24.  Galveston  bay,  by  H. 
Knight,  J.  V.  N.  Throop,  R.  T.  Knight,  and  T.  D.  Donohoo;  25.  Aran- 
sas Pass,  by  J.  V.  N.  Throop,  R.  T.  Knight,  and  T.  H.  Oehlschlager; 
£6.  Trinidad  bay,  by  G.  McCoy,  W.  H.  Dougal,  and  J.  V.  N.  Throop; 
27.  Entrance  of  Columbia  river,  by  E.  F.  Woodward ;  28.  Cape  Han- 
cock, by  G.  McCoy  and  Wm,  Smith ;  29.  Holmes'  Hole,  by  J.  Ackep* 
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ifian;  30 — ^6.  Seven  maps  of  progress  and  geographical  positions  for 
annnal  report. 

C. — The  engraving  of  the  following  finished  maps  has  been  continued :  ' 
1.  General  coast  chart,  by  F.  Dankworth,  O.  A.  Lawson,  G.  McCoy, 
and  J.  Knight;  2.  No.  1,  Long  Island  sound,  by  J.  Knight,  A.  Rolle, 
O.  A.  Lawson,  G.  McCoy,  and  S.  Siebert;  3.  No.  1,  Chesapeake  bay, 
by  O.  A.  Lawson  and  F.  Dankworth;  4.  Patapsco  river,  by  O.  A. 
Lawson  and  F.  Dankworth;  5.  No.  2,  south  side  of  Long  Island,  by 
O.  A.  Lawson  and  J.  Knight;  6.  No.  1,  eastern  series,  by  S.  Siebert, 
J.  V.  N.  Throop,  and  J.  Knight;  7.  Boston  harbor,  by  A.  Rolle,  G* 
McCoy,  H.  M.  Knight,  and  J.  Knight;  8.  Muskeget  channel,  by  F^ 
Dankworth,  and  K.  F.  Woodward. 

D. — The  engraving  of  the  following  finished  maps  has  been  com- 
menced: 9.  Charleston  harbor,  by  E.  F.  Woodward,  F.  Dankworth, 
8»  T.  Pettit,  and  G.  McCoy;  10.  Key  West,  by  E.  F.  Woodward,  W. 
Smith,  F.  Dankworth,  and  H.  M.  Knight;  11.  Connecticut  river,  by  S. 
Siebert,  G.  McCoy,  W.  Smith,  W.  H.  Dougal,  and  T.  D.  Donohoo; 
12,  13.  Nos.  1  and  2,  Mobile  bay,  by  F.  Dankworth. 

E. — The  engraving  of  the  following  sketches  and  preliminary  charts 
has  been  commenced:  1.  Seacoast  of  Delaware  and  Maryland,  (plate 
enlarged  by  electrotyping  additional  engraving  work  of  hydrographic 

Jarties,)  by  W.  Smith  and  J.  Knight;  2.  Beaufort  harbor,  by  S.  Siebert, 
.  V.  N.  Throop,  H.  M.  Knight  and  R.  T.  Knight;  3.  Humboldt  bay, 
by  W.  Smith,  T.  D.  Donohoo,  and  H.  C.  Evans;  4.  Harbor  of  Key 
West,  by  A.  Rolle,  W.  Smith,  E.  F.  Woodward,  R.  T.  Knight,  H.  M. 
Knight,  and  T.  D.  Donohoo;  6.  Entrance  of  the  Chesapeake,  by  S. 
Stuff;  6.  Re-engraving  of  Nantucket  shoals,  by  J.  H.  Goldthwait; 
7.  Harbor  of  San  Diego,  by  E.  Yeager  and  T.  D.  Donohoo;  8.  En- 
trance of  San  Francisco,  by  S.  Siebert,  E.  F.  Woodward,  and  J.  V.  N. 
Throop;  9.  Savannah  river,  vicinity  of  Savannah,  by  J.  V.  N.  Throop, 
H.  M.  Knight,  T.  H.  Oehlschlager,  T.  Donohoo,  and  H.  C.  Evans;, 
10.  Savannah  entrance,  by  J.  V.  N.  Throop  and  E.  Yeager;  11.  Mobile 
bay,  by  H.  M.  Knight,  R.  T.  Knight,  J.  V.  N.  Throop,  and  H.  C.  Evans ; 

12.  Bull's  bay,  (re-engraving,)  by  J.  V.  N.  Throop,  and  T.  Donohoo; 

13.  Entrance  of  Columbia  river,  by  E.  F.  Woodward,  W.  Smith,  J. 
V.  N.  Throop,  and  G.  McCoy;  14 — 16.  New  edition  of  Mc Arthur's 
chart  of  the  western  coast,  by  G.  McCoy  and  W.  Smith;  17.  Point 
Pinos,  (view,)  by  S.  V.  Hunt;  18.  View  of  the  mouth  of  the  Columbia 
river,  by  G.  McCoy;  19 — 26.  Eight  maps  of  progress  and  geographical 
positions. 

Electrottpino. — Mr.  Maihiot  has  made,  by  the  electrotyping  pro- 
cess, during  the  past  year,  16  engraved  plates,  all  of  which  have  been 
used  by  the  printer.  1.  Edgartown  harbor ;  2.  New  London;  3.  New 
York  (secona  electrotype  copy ;)  4,  6,  G.  Sheets  Nos.  1, 2,  3,  McArthur's 
chart  of  the  western  coast;  7.  Sheet  No.  2,  McArthur's  chart  of  the 
western  coast  (second  electrotype  copy;)  8.  No.  2,  south  side  Long 
Island,  (second  electrotype  copy;)  9.  Mouth  of  the  Columbia  river; 
10.  Seacoast  of  Delaware  and  Maryland,  (greatly  enlarged;)  11,  12. 
Two  copies  of  Hart  and  City  islands,  and  Sachem's  Head;  13.  Sketch 
of  Section  IX;  14.  Mobile  entrance;  15,  16.  Third  and  &uarth  elec* 
tiotype  copies  of  New  York, 
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tached  for  tfae  purpose,  has  furnished  drawii^  (eye«*sketches)  of  the 
entrance  to  Columbia  river  and  of  the  neighboring  coast. 

The  projected  hydrographic  operations  in  Oregon  having  been  pre- 
vented by  the  loss  of  the  steamer  Jefferson,  it  is  proposed  to  print  the 
map  of  Columbia  river  entrance,  and  to  send  copies  to  the  hydrographic 
party  on  the  western  coast,  to  be  corrected  there  if  tfae  changes  in  the 
south  channel  are  found  to  be  of  importance,  and  then  to  be  published.. 
8aUing  directions  for  entering  that  river  will  be  found  in  the  Appendix, 
No,  51. 

It  is  my  painful  duty  to  record  the  death  of  Passed  Midshipman 
William  De  Koven,  United  States  navy,  an  officer  of  high  character, 
who  bad  been  but  a  short  time  attached  to  the  coast  survey.  The 
letter  of  his  commander,  reporting  his  decease,  is  given  in  Appendix- 
No.  53. 

For  the  judicious  execution  of  the  hydrography  on  this  coast  a  steam- 
vessel  is  essential.  Hence  the  loss  of  the  steamer  Jefierson  is  severely 
felt.  That  vessel  was  so  strained  and  dismantled  by  a  gale  off  the 
coast  of  Patagonia,  (proverbial  for  the  severity  of  its  storms,)  that 
although,  by  God's  mercy  and  by  the  well-directed  exertions  of  her 
commander  and  crew,  she  was  enabled  to  reach  Port  Desire  in  safety, 
it  vms  necessary  to  abandon  her  there,  since,  even  if  repairs  had  been 
practicable,  no  facihties  were  accessible.  In  the  Appendix  (No.  54) 
will  be  found  a  report  of  the  circumstances,  and  evidence  that  the 
vessel  had  been,  after  proper  examination,  approved  as  sea-worthy ;  had 
been  properly  fitted  and  provided ;  was  commanded  and  worked  with  all 
the  judgment  and  energy  suitable  to  the  occasion;  and  was  finally 
abandoned  through  inevitable  necessity.  Her  disastrous  fate  seems  to 
be  one  of  those  cases  in  which  the  power  of  th^  elements  defies  all  the 
efforts  of  human  art  and  skill. 

Lieutenant  Commanding  F.  K.  Murray,  United  States  navy,  was  the 
commander  of  the  Jefierson,  and,  before  abandoning  her,  made  satis^ 
factory  arrangements  for  saving  and  bringing  home  her  boilers  and 
machinery. 

I  take  pleasure  in  quoting  from  a  letter  of  Lieutenant  Commanding 
Blurray  the  following  mention  of  the  zealous  and  disinterested  assistance 
afibrded  to  himself,  his  officers  and  crew,  by  a  stranger — ^the  recital  of 
whose  conduct  will  insure  him  the  admiration  of  every  generous  mind : 

^'  It  gives  me  pleasure  to  mention  to  you  the  noble  conduct  towards 
us  of  Mr.  Henry  Powell,  the  proprietor  of  the  guano  settlement — ^the 
generous  sympathy,  hospitality  and  friendly  aid  he  extended  to  us 
during  our  protracted  stay  upon  the  coast  of  Patagonia.  We  soon  be- 
came entirely  dependent  upon  him  for  provisions,  and  these  were  fur- 
nished with  his  characteristic  liberality.  For  many  of  them  he  would 
receive  nothing;  and  for  those  furnished  the  government,  charged  nothing 
beyond  the  prices  paid  for  them  by  himselit  He  scorned  to  take  ad- 
vantage of  our  necessities,  and  put  himself  and  men  upon  short  allow- 
ance that  we  might  not  want.  This  gentleman,  endeared  to  all  on 
board  the  Jefierson  by  his  kindness,  as  well  as  by  his  social  worth,  is 
a  native  of  Ireland." 

The  steamer  Corwin  has  been  built  for  the  coast  survey  out  of  the 
appropriation  for  the  western  coast ;  but  the  Jefierson  was  sent  in  her 
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place  to  save  time,  and  the  Corwin  retained  for  the  eastern  coast*  It 
will  now  be  necessary  lo  send  the  latter  to  replace  the  lost  vessel  in  the 
Pacific,  and  the  Treasury  Department  has  directed  her  to  be  fitted  out. 
Her  withdrawal  will  be  a  serious  loss  to  the  eastern  hydrography,  and 
the  interests  of  that  work  will  require  her  to  be  replaced. 

OFFICE  WORK. 

Every  department  of  the  office  has,  under  the  able  supervision  of 
Brevet  Major  1. 1.  Stevens,  of  the  corps  of  engineers,  continued  to  im- 
prove, and  has  filled  the  full  measure  required  by  the  increasing  num- 
Der,  amount,  and  variety  of  results  returned  by  the  field-work  of  the 
coast.  For  the  first  time  every  section  under  survey  has  reached  that 
step  when  results  are  steadily  returned  and  require  provision  for  publi- 
cation. 

The  progress  of  the  work  has  rendered  practicable  arrangements  for 
prompt  publication,  which,  when  it  was  less  developed  and  executed 
on  a  smaller  scale,  were  not  possible.  It  is  due  to  Major  Stevens  to 
acknowledge  the  promptness  which  is  secured  in  the  publication  of 
results,  and  the  maturing  of  a  system  by  which  sketches  and  prelimi- 
nary charts  are  made  in  eveiy  case  to  precede  the  more  finished  work, 
furnishing  valuable  results  to  the  navigator  as  soon  as  obtained  by  the 
surveyor. 

The  rapid  execution  of  the  engraved  charts  of  the  western  coast 
reconnaissance  is  a  proof  of  the  perfection  of  this  organization  and  of 
the  zeal  of  those  who  administer  it.  Three  well-executed  sheets  of  recon- 
naissance were  engraved  and  ready  for  publication  within  twenty  work- 
ing days  after  the  beginning  of  the  engraving.  Preparations  ot  a  sim- 
ilar kind  have  been  made  to  execute  the  charts  of  the  southern  portion 
of  the  same  coast  as  soon  as  received,  so  that  publications  may  be  fur- 
nished early  in  the  new  year.  The  present  report  contains  no  less  than 
three  charts  and  thirty  preliminary  sketches,  of  immediate  utility  to  navi- 
gators— ^the  result  generally  of  the  work  of  the  past  surveying  year. 

It  is,  of  course,  understood  that  these  latter  do  not  pretend  to  be 
finished  charts,  but  simply  what  their  titles  indicate — sketches,  to  be 
filled  up  and  perfected  as  the  work  advances. 

The  divisions  of  the  office-work  are  as  follows:  1.  Computing; 
2.  Drawing;  3.  Engraving;  4.  Electrotyping;  6.  Printing;  6.  Pub- 
lishing, distribution,  and  sale;  7.  Instrument  making;  S.  Archives  and 
Lbrary. 

The  computing,  drawing,  engraving,  and  instrument  making  are  each 
under  the  charge  of  an  assistant,  immediately  responsible  to  the  assist- 
ant in  charge  of  the  office,  and  directing,  under  his  supervision,  the  de- 
tails of  each  branch ;  the  general  direction,  as  a  branch  of  the  entire 
work,  resting  with  the  superintendent. 

Major  Stevens  acknowledges,  in  his  report,  in  complimentary  terms, 
the  services  of  assistant  Hilgard,  in  charge  of  the  computing  depart- 
ment; of  Lieutenant  Richara  H.  Rush,  United  States  army,  in  charge 
of  the  drawing  department ;  of  Joseph  Saxton,  esq.,  in  charge  of  the 
instiument  making;  and  of  Lieutenant  E.  B.  Hunt,  of  the  corps  of  en- 
gineers, as  his  general  assistant,  now  temporarily  in  charge  of  the  en- 
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graving.  Lieutenant  A.  A.  Gibson,  United  States  army,  is  also  referred 
to  in  terms  of  warm  commendation,  for  valuable  assistance  in  the  mis- 
cellaneous duties  of  the  office. 

The  general  result  is  thus  referred  to  in  Major  Stevens'  annual  re- 

Eort:  "It  gives  me  pleasure  to  report  that  during  the  past  year  there 
as  been  a  visible  improvement  of  the  office  in  all  its  branches,  and  it 
is  my  pleasure  and  duty  to  bear  unqualified  testimony  to  the  zeal  and 
efficiency  of  the  several  assistants  in  charge  of  the  departments,  and  of 
the  numerous  employes  under  them.  Each  man  has  shown  an  honest 
purpose  to  do  his  duty ;  and  I  have  been  much  oflener  obliged  to  mod- 
erate exertion,  than  to  rebuke  indifference  and  neglect.  These  latter 
cases  have  been  rare ;  and  I  speak  advisedly  when  I  say,  I  know  of 
no  person  in  the  office,  from  assistant  to  laborer,  who  is  not  attentive 
and  faithful  in  the  discharge  of  his  duties. 

"  It  is  fortunate  that  such  has  been  the  case ;  for  the  duties  of  the 
office  have  increased  more  rapidly  than  suitable  assistance  could  be 
procured.  Work  for  the  first  time  has  been  devolved  upon  every  branch 
of  the  office  from  each  section  of  the  survey ;  and  the  amount  of  work 
has  not  been  small,  growing  out  of  a  class  of  duties  that  was,  by  Con- 
gress, at  its  last  session,  assigned  to  the  survey  in  connexion  with  the 
location  of  lights.  No  less  than  twelve  engraved  plates  have  resulted, 
the  present  year,  from  this  entirely  new  class  of  duties ;  a  fact  in  itself 
significant  both  of  the  amount  of  duty  and  the  efficiency  of  the  survey, 
both  in  the  field  and  office. 

"To  Samuel  Hein,  esq.,  the  general  disbursing  agent,  I  am  under 
obligations  for  advice  both  in  general  and  in  special  matters,  which  he 
is  so  well  qualified  to  give  fi-om  his  great  familiarity  with  the  past  his- 
tory and  the  present  condition  of  the  work,  and  fi'om  his  entire  devotion 
to  Its  best  interests." 

The  records  of  the  computing  department  have  been  systematized 
and  the  registers  improved  during  the  past  year.  The  list  of  geograph- 
ical positions,  3,240  in  number,  prepared  for  publication  in  a  prelimi- 
nary shape,  is  the  best  evidence  of  the  zeal  and  ability  of  the  gentlemen 
engaged  in  this  part  of  the  work.  In  the  hydrographic  portion  of  the 
work,  reports  have  been  made  on  the  condition  of  the  observations ;  the 
best  methods  of  keeping,  registering,  and  arranging  them;  and  on  the 
condition  of  the  reductions ;  and  have  formed  the  basis  of  action  in  these 
matters. 

The  subject  of  current  charts  has  been  studied,  and  many  tidal  re- 
ductions have  been  made. 

The  arrangements  in  the  drawing  department  have  been  improved 
by  judicious  arrangements  and  distribution  of  the  duties,  more  in  ac- 
cordance with  the  special  talent  of  the  draughtsmen,  in  the  division  of 
the  work,  in  the  application  of  the  system  of  contract,  or  of  remunera- 
tion proportioned  to  the  time  of  working,  to  such  parts  of  it  as  admit  of 
these  arrangements.  The  condition  of  the  department  is  represented 
by  Major  Stevens  as  very  efficient,  and  the  exertions  of  all  employed 
in  it  are  commended. 

"Great  exertions  have  been  required  to  increase  the  force  in  this  im- 
portant department,  (engraving,)  and  to  classify  their  duties  to  meet  the 
t!equirements  of  the  survey. 
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"  There  are  now  eighteen  engravers — ^five  employed  on  a  salary,  one 
on  a  per  diem^  nine  on  contract,  and  three  apprentices.  Much  of  the 
work  can  best  be  done  by  contract;  all  the  lettering  and  figures,  views, 
sands,  swamps,  and  even  hills.  Only  one  letterer  is  now  employed  on 
a  salary ;  and  to  him  is  assigned  the  most  difficult  work,  as  titles  and 
general  lettering. 

"The  contract  system  has  generally  given  satisfaction."  Major 
Stevens  speaks  favorably  of  the  improvement  made  by  the  younger 
members  of  ihis  department,  and  of  the  zeal  and  fidelity  of  all. 

It  is  due  to  the  efficiency  of  the  drawing  and  engraving  departments 
that  nearly  the  whole  work  of  the  past  year  is  presented  in  sketches, 
with  this  report,  to  Congress.  Major  Stevens  observes :  "  Our  arrange- 
ments now  are  such  that  the  work,  as  fast  as  it  comes  in,  can  be  given 
to  the  public  in  preliminary  sketches.  Its  effect  will  be  great,  both  as 
an  incentive  to  parties  in  the  field,  who  see  at  once  the  fruits  of  their 
labor,  and  to  the  office  force,  in  af&rding  a  better  opportunity  to  train 
the  younger  members  and  prepare  them  for  the  finished  charts.  These 
sketches  will,  in  most  cases,  be  the  finished  charts,  simply  by  the  ad- 
dition of  the  ornamental  work. 

"So  the  system  of  preliminary  sketches  and  finished  charts  will  ac- 
tually hasten  the  pubUcalion  of  the  latter,  besides  being  the  best  system 
to  apply,  men  having  different  degrees  of  skill;  all,  however,  gradually 
rising  to  the  highest  excellence. 

"  The  electrotyping  department  has  improved  so  greatly  the  past  year 
in  all  its  arrangements  and  processes,  that  at  my  request  its  chief,  Mr. 
Mathiot,  has  made  a  general  report  on  the  subject  of  electrotyping,  (Ap- 
pendix No.  b^^)  which  I  respectfully  commend  to  your  consideration. 

"  The  advances  which  have  been  made  through  the  agency  of  the 
Coast  Survey  have  scarcely  been  equalled  in  the  history  of  any  art. 
Not  a  single  failure  has  yet  occurred  in  Mr.  Mathiot's  process.  A  sin- 
gle plate  has  again  been  reproduced  from  the  junction  of  plates  with 
complete  success. 

"The  time  for  reproducing  a  plate  has  been  greatly  abridged. 
Time  has  been  saved,  and  a  greater  certainty  given  to  the  process,  by 
a  heating  apparatus,  which  is  described  in  Mr.  Mathiot's  paper,  and 
which  is  exhibited  on  the  sketch  accompanying  his  report.  The  work 
of  this  department  the  past  year  is  not  to  be  estimated  by  the  number 
of  plates  made — 16,  all  that  were  required  by  the  wants  of  the  survey — 
but  by  the  great  improvements  that  have  been  introduced — improve- 
ments necessary  to  meet  the  wants  of  the  department  the  ensuing  year. 
The  sale  of  maps  will,  undoubtedly,  soon  be  greatly  extended. 

"  The  time  has  come  to  call  into  action  agencies  for  special  sale  of 
Coast  Survey  maps.  They  should  be  carried  to  each  man's  door  hav- 
ing an  interest  in  commerce,  navigation,  geography,  and  science.  Mr. 
Mathiot  can  with  certainty,  in  the  present  state  of  the  art,  reproduce 
his  first  basso  in  eight,  and  every  subsequent  basso  in  four  days. 
These  times  may  be  reduced  to  six  and  three  days.  A  plate  has  ac- 
tually been  made  the  past  year,  and  returned  to  the  engraving  depart- 
ment, in  sixty-five  hours  from  the  time  the  alto  was  sent  to  the  electro- 
typing rooms.  Certainly  in  fifty  days  the  plates  can  be  made  for 
15,000  sheets  of  any  Coast  Survey  map,  however  large  and  elaborate 
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it  may  be:  this  shows  the  great  practical  utQity  of  the  process  in  the 
operations  of  the  coast  survey. 

"  Many  of  the  plates  will  require  three  to  four  years'  work  of  an  en- 
graver, and  will  cost  from  three  to  six  thousand  dollars.  By  the  elec- 
trotyping  process  we  can  reproduce  them  in  eight  days,  and  at  a  com- 
paratively trifling  expense  of  some  two  hundred  dollars." 

A  hydraulic  press  tor  map  printing,  intended  to  remedy  the  distortion 
which  is  now  unavoidably  produced,  in  a  greater  or  less  degree,  by  the 
copper-plate  printing  press,  has  been  devised  hy  Mr.  Saxton,  and  is 
now  in  the  course  of  construction  under  his  direction. 

The  results  obtained  in  the  instrument  shop,  both  in  reference  to  the 
quality  and  economy,  are  very  encouraging. 

The  aiTangement  of  the  archives  has  been  much  improved  during 
the  past  y^ar,  in  reference  to  registering,  to  completeness  of  detail  in 
them  when  returned,  and  to  facihty  of  reference.  Major  Stevens  again 
calls  attention  to  the  necessity  for  improved  accommodations  for  the 
office  of  the  survey.  He  remarks:  "I  again  beg  leave  to  call  your 
attention  not  only  to  the  pressing  necessity  of  more  extended  accom- 
modations for  the  safe-keeping  of  the  archives,  and  for  a  probable  in- 
crease in  the  business  of  electrotyping,  printing,  publishing,  and  sales, 
but  to  the  unfitness  of  the  present  quarters  for  the  purposes  of  drawing 
and  engraving. 

*•!  would  recommend  a  suitable  building  as  calculated  to  give  a  bet- 
ter tone  to  the  whole  establishment;  making  supervision  more  effective, 
giving  better  facilities  for  the  furtherance  of  work,  and  abridging  many 
expenses  in  the  way  of  heating  the  rooms,  and  of  repairs  and  attend- 
ance." 

The  following  is  a  detailed  account  of  the  work  done  in  the  several 
branches,  according  to  each  of  the  officers  engaged  the  credit  for  the 
results  which  he  has  forwarded : 

1.  Computing. — The  computing  department  has  been  under  the 
charge  of  assistant  J.  E.  Hilgard.  Under  his  direction,  the  computa- 
tions have  kept  up  with  the  field-work  sent  to  the  office ;  the  final 
reduction  of  the  work  of  former  years  has  made  some  progress ;  and 
the  pr(*paration  of  astronomical  and  geodetic  results  for  publication  has 
been  brought  to  a  state  of  forwardness.  In  Mr.  Hilgard's  absence  his 
place  has  been  ably  supplied  by  Charles  N.  Schott,  esq. 

Mr.  Hilgard,  in  his  report,  states  that,  "  the  project  of  work  prepared 
at  the  beginning  of  the  past  year  has  been  adhered  to  as  nearly  as  cir- 
cumstances would  permit.  The  experience  of  the  past  will  enable  me 
to  present  a  project  for  the  ensuing  year  more  definite  in  its  provisions, 
and  covering  more  fully  the  ground  to  be  occupied." 

Eugene  Nulty,  esq.,  has  made  the  second  computation  of  the  latitude 
observations  at  Soper's,  Hill's,  and  Webb's  stations.  Section  III ;  with 
the  zenith  telescope,  at  east  base  Edisto  island.  Section  V ;  at  Point 
Conception  and  Point  Pinos,  Section  X,  with  the  zenith  telescope ;  at 
Agamenticus,  Section  I,  with  the  prime  vertical  transit ;  and  azimuth 
observations  at  Breach  inlet,  Section  V. 

Assistant  Th.  W.  Werner  has  computed  the  secondary  tri angulation 
of  assistant  Boutelle,  in  Massachusetts  and  Maine,  1850 ;  the  second- 
ary triangulation  of  assistant  Farley  on  the  seacoast  of  Maryland  and 
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Virginia,  1860;  that  of  assistant  Hilgard  near  Key  West,  1861;  and 
that  of  assistant  Culls  in  San  Diego,  1861.  He  has  also  made  the 
second  computation  of  the  latitude  of  Seaton  station;  has  reduced 
prime  vertical  transits,  observed  at  Nantucket,  from  1846  to  1849 ;  and 
nas  computed  the  azimuth  observations  at  San  Diego.  Mr.  Werner, 
having  sufiered  from  sickness  and  domestic  afHiction,  has  not  been 
quite  equal  to  the  computations  of  the  current  geodetic  work,  some  of 
which  were  made  in  the  office. 

Charles  N.  Schott,  esq.,  has  been  chiefly  engaged  in  the  final  reduction 
of  the  work  of  former  years;  and  in  the  revision  of  latitude  computations. 
He  has  reduced,  by  the  method  of  least  scjuaxes,  the  horizontal  angles  at 
thirty-four  stations  of  the  main  triangulation  in  Sections  II  and  III,  and 
established  the  conditional  equations  of  that  work  to  1860.  He  has 
verified  and  in  part  recomputed  the  computations  of  latitude  at  Seaton 
station,  Point  Conception,  Soper's,  Hill's,  and  Mount  Independence. 
He  has  computed  the  azimuths  observed  at  Soper's  and  Hill's  stations, 
Section  111;  the  secondary  triangulation  south  of  Cape  Hatleras,  1851; 
and  the  latitude  observations  at  San  Diego.  He  has  also  prepared  a 
report  on  terrestrial  refraction,  and  has  made  some  computations  of 
magnetic  observations.  Mr.  Schott  has  also  devoted  much  time  and 
rendered  much  valuable  assistance  in  matters  pertaining  to  hydro- 
graphy, which  will  be  referred  to  under  its  appropriate  head.  He  has 
great  aptitude  for  scientific  investigation,  whether  pertaining  to  astro- 
nomical, magnetic,  geodetic  or  hydrographical  subjects,  and  his  zeal 
and  industry  are  fully  equal  to  his  ability. 

Dr.  G.  RumpfF  has  been  engaged  in  completing  and  perfecting  the 
register  of  geographical  positions,  and  preparing  them  for  publication. 
He  has  also  made  a  preliminary  reduction  of  the  primary  triangu- 
lation. Section  I,  from  1846  to  1860 ;  and  the  reduction  of  the  conditional 
equation  of  the  primary  triangulation  in  Section  III,  north  of  Kent 
island  base ;  has  made  the  second  computations  of  the  triangulation  of 
the  Salem  harbor;  of  assistant  Williams'  triangulations  in  Texas, 
1861 ;  of  azimuth  observations  at  Marriott's,  Section  III;  and  of  latitude 
observations  at  Nantucket,  in  1846  and  1846 ;  and  has  revised  the  com- 
putations of  the  latitude  of  Shellbank,  Section  IV,  and  east  base.  Sec- 
tion V.  Mr.  Rumpfl^,  throughout  the  year,  has  shown  his  customary 
diligence  and  exactness  as  a  computer. 

Mr.  H.  Ginder  reported  at  the  office  in  June,  and  has  been  chiefly 
engaged  on  computations  of  verification  and  adjustment,  required  in 
the  preparation  of  geogi*aphical  positions  for  publication.  He  is  now 
(November)  relieved  from  duty  in  the  computing  department,  and  as- 
signed to  the  party  of  Mr.  Gerdes,  as  aid. 

Mr.  M.  H.  Ober  has  made  miscellaneous  computations,  under  the  im- 
mediate direction  of  Mr.  Hilgard ;  and  has  computed  the  latitude  of 
Nantucket  from  zenith  distances,  observed  from  1846  to  1849.  Mr. 
Ober  has  suffered  from  ill  health  during  the  greater  portion  of  the  year. 

Mr.  Keber  has  been  on  duty  in  the  computing  department  since  the 
15th  of  October,  and  has  made  himself  generally  useful. 

Mr.  Fornaro  also  rendered  service  for  a  short  period  in  the  conver- 
sion of  metre  distances  into  yards  and  miles  for  the  list  of  geograph- 
ical positions. 
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Mr,  Main  joined  the  computing  department  on  the  1st  of  November 
and  from  his  high  testimonials  and  the  evidence  of  ability  he  has  already 
shown,  gives  promise  of  future  usefulness. 

Mr.  Hoover,  one  of  the  eleves  of  the  Survey,  has  been  employed  in 
assisting  Mr.  Hilgard  in  the  records,  and  in  the  simple  computation, 
and  has  given  entire  satisfaction  in  the  discharge  of  his  duty. 

The  whole  number  of  pages  copied  since  November,  1860,  is  about 
10,000,  by  an  average  of  three  copyists. 

Hydrography. — Mr.  Schott  has  devoted  a  considerable  portion  of  his 
time  to  making  reports  and  computations  in  connexion  with  the  hydro- 
graphy. Besides  preparing  several  tide-tables  for  the  published  charts, 
he  has  made  elaborate  reports  on  the  following  subjects :  on  a  thorough 
examination  of  the  hydrographic  work  in  the  archives,  including  tides, 
currents,  soundings,  diagmms,  and  their  registering,  reducing,  duplica- 
ting, arranging  and  binding;  on  directions  for  observing  and  reducing 
tides;  on  tides  and  currents  in  Hell  Gate,  and  on  the  coast  of  New 
York  and  New  Jersey;  and  on  a  method  of  representing  currents.  Be- 
sides the  above,  a  number  of  reports  on  hydrographic  matters,  of  less 
importance,  have  been  sent  in. 

Lieutenants  A.  S.  Baldwin  and  Wm.  B.  Whiting,  and  Passed  Mid- 
shipman S.  Nicholson,  United  States  navy,  and  sub-assistant  A.  S. 
Wjidsworth,  and  Mr.  Jaidella,  have  also  been  employed  in  tidal  re- 
ductions. 

2.  Drawing. — Since  the  25th  March,  1851,  Lieutenant  R.  H.  Rush, 
United  States  army,  and  Eissistant  in  the  coast  survey,  has  been  in  the 
permanent  charge  of  this  department.  Lieutenant  A.  A.  Gibson, 
United  States  army,  and  assistant  in  the  coast  survey,  assigned  to  the 
duty  of  taking  views  for  the  published  charts,  has  prepared  the  sketches 
for  the  list  of  geographical  positions  for  Sections  I,  II,  and  III,  brought 
up  the  back  work  on  the  diagram  maps  of  Sections  I,  IV,  and  VIII, 
drawn  the  sketches  accompanying  the  report  on  electrotyping,  prepared 
titles,  and  arranged  notes  for  the  engraving  department,  and  otherwise 
rendered  important  service  in  the  drawing  department. 

Assistant  W.  M.  C.  Fairfax  was  occupied  from  the  1st  of  November, 
1850,  to  the  end  of  January,  1851,  in  the  charge  of  the  engraving 
department.  Since  then  he  has  rendered  invaluable  assistance  in  the 
examination  and  elucidation  of  difficulties  in  the  reduction  of  maps  and 
charts.  He  has  executed  two  sheets  of  topographical  specimens,  made 
a  new  scale  of  shades,  and  a  partial  report  on  the  subject  of  lettering, 
all  for  the  use  of  the  office.  He  has  also  executed  the  principal  work 
of  the  progress  maps. 

Assistant  M.  J.  McClery  continued  in  charge  of  the  drawing  depart- 
ment up  to  the  25th  March,  1851,  since  which  lime  he  has  been  en- 
gaged principally  upon  the  reduction  of  Chesapeake  bay.  No.  II,  scale 
^5tfto'  He  has  also  been  engaged  upon  maps  showing  the  progress  of  * 
the  survey,  in  the  verification  of  drawing,  and  in  other  miscellaneous 
matters. 

Assistants  Fairfax  and  McClery  are  especially  commended  fi^r  their 
great  skill  and  intelligence,  and  for  their  conscientious  and  rigid  dis- 
charge of  duty.  They  are  exemplars,  both  as  artists  and  as  men,  in  the 
department. 

Mr.  Welsh  has  been  engaged  nearly  the  whole  time  in  the  reduction 
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of  Boston  harbor,  scale  foio6»  which  is  now  finished.  He  has  also  exe- 
cuted a  part  of  the  topography  of  Chaileston  harbor;  made  additions 
to  the  map  of  Long  Island  sound,  and  several  excellent  tracings. 

Mr.  Mahon  was  occupied  upon  the  reduction  of  the^topography  of 
Mobile  bay  No.  II,  which  he  finished  in  June.  Since  then  ne  has  been 
at  work  upon  the  reduction  of  the  topography  of  Salem  harbor. 

Mr.  Luce  has  finished  the  topography  of  Albemarle  sound,  scale 
fcoiob>  and  has  executed  the  principal  part  of  the  hydrography.  He 
has  also  made  vaiious  right-line  drawings,  tracings,  projections,  and 
sketches  for  the  annual  report. 

Mr.  Ricketts  has  been  engaged  upon  the  hydrography  of  Mobile  bay 
Nos.  I  and  II,  (No.  II  being  finished,)  hydrography  of  Key  West,  scale 
^6o66>  and  has  finished  the  hydrography  of  the  harbors  of  Huntingdon^ 
Black  Rock,  Captain's  island.  East  and  West,  Hart  and  City  islands, 
Cawkin's  island,  and  Sheffield  island ;  has  reduced  the  hydrography 
of  the  vicinity  of  the  city  of  Savannah,  and  made  an  entirely  new  re- 
duction of  Nantucket  shoals,  and  much  other  miscellaneous  hydrog- 
raphy. 

Mr.  Boschke  has  completed  the  topography  of  Key  West,  scale 
^dibc,  mouth  of  Columbia  river,  scale  45066  and  260601  and  has 
made  many  projects,  projections  for  plane-table  and  hydrosraphic 
parties,  projections  on  copper,  tracings,  and  annual  report  sketches. 

Mr.  Tennent  was  transferred  to  the  engraving  department  in  Janu- 
ary, and  previous  to  that  time  had  been  at  work  upon  register  maps, 
projections,  &c. 

Mr.  Lambert  has  finished  the  topography  of  Wellfleet  harbor.  Hart 
and  City  islands,  and  Richmond  island ;  and  has  been  at  work  on  the 
topography  of  Chesapeake  bay  No.  I,  and  other  miscellaneous  matter. 
He  has  also  executed  some  beautiful  specimens  of  topogiaphy  for 
use  of  the  office.  He  has  finished  the  New  York  current  chart,  and 
Charleston  haibor  chart,  scale  nmr*-  He  left  the  survey  on  the  30th 
September. 

Mr.  Fornaro  has  executed  the  topography  of  Galveston  city  and  har- 
bor, and  has  been  engaged  upon  the  topography  of  Beauibrt  harbor, 
tracings,  projections,  and  annual  report  sketches.  He  has  suffered 
much  from  sickness  for  the  last  three  months. 

This  estimable  gentleman  died  on  the  4th  November,  after  a  linger- 
ing illness  of  three  months.  He  was  a  major  of  topographical  engi- 
neers in  the  Swiss  service;  suffered  much  from  ill  health  since  his 
arrival  in  this  country,  and  departed  with  the  esteem  and  regrets  of  all 
who  knew  him. 

Mr.  Forsyth  joined  the  oflSce  in  December,  1860,  and  was  occupied 
upon  register  maps,  history  maps,  and  tracings,  until  May,  1851,  when 
he  left  the  office. 

Mr.  Walker  joined  the  office  in  December,  1860,  and  was  occupied 
upon  register  maps  and  projects  until  May,  when  he  ioined  a  plane- 
table  party  in  the  field.  He  was  again  attached  to  the  office  m  No- 
vember. 

Mr.  Townsend  jcnned  the  office  in  August,  and  has  rendered  valua- 
ble assistance  in  making  the  piosress  maps.  On  the  16th  October  be 
was  compelled  to  resign  from  ill  health. 
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Mr.  Hergeshelmer  joined  the  office  on  the  1st  September,  1851,  and 
has  akeady  proved  a  valuable  addition  to  the  department* 

Mr.  Hebst  has  executed  several  pieces  of  work  on  contract,  and  in  a 
highly  creditsjj^le  manner* 

Mn  Meyer,  Mr*  Neidlescioky,  Mr,  De  Ahna,  and  Mr.  Gritzner,  have 
severally  been  employed  for  a  few  weeks  in  execution  of  various 
tracings  and  reductions  upon  contract 

3.  Enoravino. — This  department  was  under  the  charge  of  assistant 
W.  M.  C.  Fairfax  till  the  close  of  January,  when,  at  his  own  request, 
he  was  transferred  to  the  drawing  department.  From  that  time  till 
October  it  was  under  my  direction,  J.  C.  Tennent,  esq.,  assisting  me 
in  matters  of  detail,  since  which  time  it  has  been  under  the  charge  of 
Lieutenant  £.  B.  Hunt,  corps  of  engineers  and  assistant  in  coast  survey* 

A. — The  engraving  of  tne  following  finished  maps  has  been  com- 
pleted: 1.  South  side  of  Long  Island,  No.  1,  by  J.  Knight,  H.  Knight, 
and  O.  A.  Lawson ;  2.  Hart  and  Citv  islands  and  Sachem's  Head,  by 
F.  Dank  worth,  W.  Smith,  H.  Knight,  R.  T.  Knight,  and  J.  V.  N. 
Throop;  3.  Hell  Gate,  by  G.  McCoy,  F.  Dankworth,  and  J.  Knight; 
4.  Mobile  entrance,  (original  and  electrotype,)  by  R.  T.  Knight,  J. 
Kjiight,  F.  Dankworth,  and  W.  Smith;  5.  Ricnmond's  Island  harbor^ 
(being  the  preliminary  sketch  filled  in  with  topography,)  by  Wm.  Smith, 
F.  Dankworth,  J.  V.  N.  Throop,  G.  McCoy,  and  S.  Siebert. 

B. — The  engraving  of  the  following  sketches  and  preliminary  charts 
has  been  completed :  1 — 3.  Reconnaissance  chart,  (McArthur,)  west- 
ern coast,  by  S.  Siebert,  J.  V.  N.  Throop,  W.  Smith,  J.  Knight,  R.  T. 
Knight,  O.  A.  Lawson,  E.  F.  Woodward,  G.  McCoy,  A.  Rolle,  and 
F.  Dankworth ;  4.  Richmond's  Island  harbor,  by  Wm.  Smith  and  J.  V. 
N.  Throop ;  5.  Nantucket  shoals,  by  J.  V.  N.  Throop,  O.  A.  Lawson, 
J.  Knight,  and  R.  T.  Knight ;  6—8.  Second  edition  (McArthur)  west- 
em  coast,  by  G.  McCoy ;  9.  Hatteras  inlet,  (resurvey,)  by  W.  Smith, 
R.  T.  Knight,  and  J.  V.  N.  Throop;  10 — 14.  Five  diagram  maps  of 
Cat  island  tides,  by  J.  V.  N.  Throop,  R.  T.  Knight,  T.  D.  Donohoo,  H. 
Knight,  and  T.  H.  Oehlschlager;  15.  Reconnaissance  of  Mosquito 
inlet,  by  G.  McCoy,  W,  Smith,  and  T.  D.  Donohoo,  (per  contract) ; 
16.  Reconnaissance  of  Horn  Island  pass,  by  H.  Knight,  R.  T.  Knight, 
and  T.  D.  Donohoo ;  17.  Point  Conception,  by  H.  Knight,  W.  Smith,  J.  V. 
N.  Throop,  and  T.  H.  Oehlschlager ;  18.  Point  Pinos  and  Bay  of  Mon- 
terey, by  H.  Knight,  R.  T.  Knight,  J.  V.  N.  Throop,  and  H.  C.  Evens ; 
19.  Mare  Island  straits,  by  W.  Smith,  J.  V.  N.  Throop,  G.  McCoy,  W. 
H.  Dougal,  H.  Knight,  R.  T.  Knight,  and  T.  D.  Donohoo;  20.  Current 
chart  of  Boston  harbor,  by  H.  Knight  and  R.  Knight;  21.  Reconnais- 
sance of  Cedar  keys,  by  J.  V.  N.  Throop,  R.  T.  Knight,  and  H.  Knight; 
22.  Reconnaissance  of  the  Delta  of  the  Mississippi,  by  W.  Smith,  E.  F. 
Woodward,  G.  McCoy,  and  J.  V.  N.  Throop,  (per  contract ;)  23.  Re- 
connaissance of  Pass  Christian,  by  H.  Knight,  J.  V.  N.  Tnroop,  W. 
Smith,  T.  D.  Donohoo,  and  H.  C.  Evens ;  24.  Galveston  bay,  by  H. 
Knight,  J.  V.  N.  Throop,  R.  T.  Knight,  and  T.  D.  Donohoo ;  25.  Aran- 
sas Pass,  by  J.  V.  N.  Throop,  R.  T.  Knight,  and  T.  H.  Oehlschlager; 
26.  Trinidad  bay,  by  G.  McCoy,  W.  H.  Dougal,  and  J.  V.  N.  Throop; 
87.  Entrance  of  Columbia  river,  by  E.  F.  Woodward ;  28.  Cape  Han- 
cocky  by  G.  McCoy  and  Wm.  Smith ;  29.  Holmes'  Hdicy  by  J.  Acker- 
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man  \  30—36.  Seven  maps  of  progress  and  geographical  positions  for 
annnal  report. 

C. — The  engraving  of  the  following  finished  maps  has  been  continued :  * 
1.  General  coast  chart,  by  F.  Dankworth,  O.  A.  Lawson,  G.  McCoy, 
and  J.  Knight;  2.  No.  1,  Long  Island  sound,  by  J.  Knight,  A.  RoUe, 
O.  A.  Lawson,  G.  McCoy,  and  S.  Siebert;  3.  No-  1,  Chesapeake  bay, 
by  O.  A.  Lawson  and  F.  Dankworth;  4.  Patapsco  river,  by  O.  A. 
Lawson  and  F.  Dankworth ;  5.  No.  2,  south  side  of  Long  Island,  by 
O.  A.  Lawson  and  J.  Knight;  6.  No.  1,  eastern  series,  by  S.  Siebert, 
J.  V.  N.  Throop,  and  J.  Knight;  7.  Boston  harbor,  by  A.  RoUe,  G% 
McCoy,  H.  M.  Knight,  and  J.  Knight;  8.  Muskeget  channel,  by  ¥. 
Dankworth,  and  E.  F.  Woodward. 

D.— The  engraving  of  the  following  finished  maps  has  been  com- 
menced: 9.  Charleston  harbor,  by  E.  F.  Woodward,  F.  Dankworth, 
S»  T.  Pettit,  and  G.  McCoy;  10.  Key  West,  by  E.  F.  Woodward,  W. 
Smith,  F.  Dankworth,  and  H.  M.  Knight;  11.  Connecticut  river,  by  S. 
Siebert,  G.  McCoy,  W.  Smith,  W.  H.  Dougal,  and  T.  D.  Donohoo; 
12,  13.  Nos.  1  and  2,  Mobile  bay,  by  F.  Dankworth. 

E. — The  engraving  of  the  following  sketches  and  preliminary  charts 
has  been  commenced:  1.  Seacoast  of  Delaware  and  Maryland,  (plate 
enlarged  by  electrotyplng  additional  engraving  work  of  hydrographic 
parties,)  by  W.  Smith  and  J.  Knight;  2.  Beaufort  harbor,  by  S.  Siebert, 
J.  V.  N.  Throop,  H.  M.  Knight  and  R.  T.  Knight;  3.  Humboldt  bay, 
by  W.  Smith,  T.  D.  Donohoo,  and  H.  C.  Evans;  4.  Harbor  of  Key 
West,  by  A.  RoUe,  W.  Smith,  E.  F.  Woodward,  R.  T.  Knight,  H.  M. 
Knight,  and  T.  D.  Donohoo;  6.  Entrance  of  the  Chesapeake,  by  S. 
Stull;  6.  Re-engraving  of  Nantucket  shoals,  by  J.  H.  Goldthwait; 
7.  Harbor  of  San  Diego,  by  E.  Yeager  and  T.  D.  Donohoo;  8.  En- 
trance of  San  Francisco,  by  S.  Siebert,  E.  F.  Woodward,  and  J.  V.  N. 
Throop;  9.  Savannah  river,  vicinity  of  Savannah,  by  J.  V.  N.  Throop, 
H.  M.  Knight,  T.  H.  Oehlschlager,  T.  Donohoo,  and  H.  C.  Evans;. 
10.  Savannahentrance,  by  J.  V.  N.  Throop  and  E.  Yeager;  11.  Mobile 
bay,  by  H.  M.  Knight,  R.  T. Knight,  J.  V.  N.  Throop,  and  H.  C.  Evans; 

12.  Bull's  bay,  (re-engraving,)  by  J.  V.  N.  Throop,  and  T.  Donohoo; 

13.  Entrance  of  Columbia  river,  by  E.  F.  Woodward,  W.  Smith,  J. 
V.  N.  Throop,  and  G.  McCoy;  14r — 16.  New  edition  of  Mc Arthur's 
chart  of  the  western  coast,  by  G.  McCoy  and  W.  Smith ;  17.  Point 
Pinos,  (view,)  by  S.  V.  Hunt;  18.  View  of  the  mouth  of  the  Columbia 
river,  by  G.  McCoy;  19 — ^26.  Eight  maps  of  progress  and  geographical 
positions. 

Electrottping. — Mr.  Maihiot  has  made,  by  the  electrotyping  pro- 
cess, during  the  past  year,  16  engmved  plates,  all  of  which  have  been 
used  by  the  printer.  1.  Edgartown  harbor;  2.  New  London;  3.  New 
York  (second  electrotype  copy;)  4,  6,  G.  Sheets  Nos.  1, 2,  3,  McArthur's 
chart  of  the  western  coast;  7.  Sheet  No.  2,  McArthur's  chart  of  the 
western  coast  (second  electrotype  copy ;)  8.  No.  2,  south  side  Long 
Island,  (second  electrotype  copy;)  9.  Mouth  of  the  Columbia  river; 
10.  Seacoast  of  Delawju*e  an<l  Maryland,  (greatly  enlarged;)  11,  12. 
Two  copies  of  Hart  and  City  islands,  and  Sachem's  Head;  13.  Sketch 
of  Section  IX;  14.  Mobile  entrance;  15,  16.  Third  and  fijyorth  elec* 
tintype  copies  of  New  York. 

7 


96  S.  Doc.  3. 

Mr.  Mathiot  has  likewise  furnished  the  engraving  department  57  blank 
plates  for  engraving ;  inspected  all  the  copper-plates  purchased  during 
the  year;  made  eighteen  metre  scales  by  the  electrotyping  process; 
ftpphed  forty-two  days'  work,  of  ten  hours  each,  to  repairing  magnetic 
and  electric  apparatus  for  the  party  employed  in  determining  longitudes 
by  the  magnetic  telegraph,  and  in  partly  making  metallic  thermometers 
for  de^p-sea  temperatures.  These  ihermomelers  are  about  two-tbird» 
done,  and  have  been  suspended  for  want  of  material  to  complete  them* 

Two  weeks  have  been  occupied  in  removing  the  electrotype  appa- 
ratus to  the  building  now  occupied  by  it,  and  about  twenty  days  in 
repairing  derangements  occasioned  by  the  removal.  Much  time  has 
also  been  occupied  in  renovations,  changes,  and  the  introduction  of  im- 
proved processes,  as  has  been  previously  adverted  to. 

Printing. — Since  the  1st  of  November,  1860,  there  have  been  printed 
from  Delaware  bay  and  river  (electrotype  plate  No.  1)  2,202  sheets, 
(this  map  consists  of  three  sheets;)  from  the  western  part  of  the  south- 
cm  coast  of  Long  Island,  (electrotype  No.  2,)  1,274  copies;  from  the 
small  map  of  the  bay  and  harbor  of  New  York,  (electrotype  No.  2,) 
650 ;  No.  3,  600 ;  No.  4,  600  copies ;  from  the  large  map  of  New  York 
bay  and  harbor,  (original  plates,)  300  sheets,  (this  map  consists  of  six 
sheets);  from  the  harbors  of  Cat  and  Ship  islands,  (electrotjrpe  No.  1,) 
620  copies;  from  the  western  coast  reconnaissance,  (original  plates,) 
1,842  sheets;  (electrotype  No.  1,)  4,728  sheets,  (this  map.  consists  of 
three  sheets);  from  Pasquotank  river,  (electrotype  No.  1,^  333  copies; 
from  Cawkins  and  Sheffield  islands,  (electrotype  No.  1,)  290  copies; 
from  Hyannis  harbor,  (electrotype  No.  1,)  200  copies;  from  Hart  and 
City  islands  and  Sachem's  Head  harbor,  (electrotype  No.  2,)  1,207 
copies;  from  preliminary  sketch  of  Richmond's  island,  (original  plate,) 
100  copies;  from  harbor  of  New  London,  (electrotype  No.  2)  250 
copies;  from  Oyster  or  Syosset  bay,  (electrotype  No.  1,)  500  copies; 
.from  Huntingdon  bay,  (electrotype  No.  1,)  500  copies;  making  in  all 
16,096  sheets. 

Besides  these,  there  have  been  printed  891  copies  from  the  annual 
sketch  plates;  382  from  Davis'  New  South  shoal;  250  from  the  sea- 
coast  of  Delaware  and  Maryland ;  426  from  Hatteras  shoals ;  230  from 
Hatteras  inlet;  30  from  St.  Andrew's  shoals;  60  from  Beaufort  harbor; 
375  from  Cape  Canaveral  shoals;  600  tidal  diagrams;  11,062  Cat 
island  ti^^es;  2,899  proofs  of  finished  and  unfinished  plates  and  annual 
sketches ;  325  circular  protractors  and  scales  of  shades.  There  have 
also  been  255  sheets  antiquarian  and  10  sheets  double-elephant  paper 
stretched  in  the  printing  office  since  the  1st  of  January,  1851. 

PuBLisHiNa. — ^At  the  date  of  the  last  report  29  sheets  of  Coast  Survey 
mops  and  11  sketches  had  been  published;  these  numbers  have  since 
been  increased  to  37  charts  and  33  sketches. 

Since  November,  1850,  there  have  been  distributed,  by  direction  of 
the  Treasury  Department,  and  for  use  in  the  survey,  1,104  sheets  of 
DekuKrare  bay  and  river,  564  copies  of  Hyannis  harbor,  649  copies  of 
Pasquotank  river,  565  copies  of  harbors  of  Cat  and  Ship  islands,  and 
i;704  .-sheets  of  the  western  coast.  The  whole  number  of  sheets  dis- 
tributed is  4,476. 

There  have  been  turned  over  to  the  disbursing  officer  of  the  Coast 
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Sarvey,  to  be  placed  whh  agents  for  sale,  160  sheets  of  the  large  map 
of  New  York  bay  and  harbor;  1,224  sheets  of  Delaware  bay  and  river? 
<65l  copies  of  small  map  of  New  York  bay  and  harbor,  110  copies  of 
New  Bedford,  309  copies  of  Nantucket  harbor,  162  copies  of  the  bar* 
bors  of  Cawkins  and  Sheffield  islands,  196  copies  of  Hyannis  harbor, 
S34  copies  of  Pasquotank  river,  348  copies  of  the  harbors  of  Cat  and 
Ship  islands,  3,200  sheets  of  the  western  coast,  221  copies  of  the  west- 
ern part  of  the  southern  coast  of  Long  Island,  687  copies  of  Hart  and 
City  islands  and  Sachem's  Head  habor, — ^being  in  all,  7,391  sheets  of 
inaps. 

Instrument  making  and  repairs. — The  alterations,  repairs,  divir 
din^  and  cleaning,  required  by  the  instruments  of  the  field  and  office 
parties,  generally,  have  been  made  during  the  past  year  under  the 
direction  of  Joseph  Saxton,  esq. 

Besides,  there  have  been  made  two  trestles  for  base  apparatus,  two 
deep-sea  buckets,  a  telegraph  cylinder,  a  ruling  machine,  a  plane-table, 
three  tripod  stands  for  telescopes,  six  iron  plummets,  thirteen  metre 
chains ;  a  ten-inch  vertical  circle  has  been  altered  into  a  theodolite,  the-: 
odolites  repaired,  heliotropes  repaired  and  adjusted,  sextants  and  draw- 
ing instruments  repaired. 

Archives  and  library.— Mr.  C.  B.  Snow,  in  charge  of  the  archives 
and  hbrary,  has  re-registered  the  original  and  duplicate  geodetic  worki 
securing  simple  and  convenient  reference ;  separated  the  hydrographic 
and  topographic  reductions  of  original  maps  into  their  appropriate 
sections,  andf  opened  a  new  register,  arranged  chronologically,  with  an 
alphabetical  index;  superintended  the  binding  of  the  original  and 
duplicate  sounding  and  angle  books ;  nearly  finished,  arranging  the 
hydrographic  and  topographic  sheets  in  single  tubes ;  superintended  the 
force  employed  in  copjring  sounding  and  tidal  observations  required 
to  correct  errors  ana  complete  duplicates,  which  duty  will  soon  be 
completed;  examined  the  returns  of  the  permanent  tidal  observers,  and 
reported  as  to  completeness ;  and  placed  the  library  in  condition  for 
convenient  use. 

Miscellaneous. — ^The  foregoing  office-work  has  been  generally  under 
the  immediate  direction  of  the  assistant  in  charge  of  the  office.  I  pro- 
ceed to  notice  other  office  duties  conducted  under  my  own  immeoiate 
superiiiteadence. 

The  examination  of  the  hydrographic  work  returned  by  the  differjent 
parties,  the  revision  of  sailing  directions  and  lists  of  dangers,  the  com- 
parison of  charts  prepared  at  different  periods,  the  general  direction  of 
tidal  computations  according  to  prescrioed  form,  and  various  miscella- 
neous hydrographic  work,  woula  occupy  the  time  and  attention  of  an 
accomplished  hydrographer,  with  several  assistants.  During  the  past 
year,  much  aid  has  been  derived  fi'om  the  labors,  under  my  immediate 
direction,  of  Lieutenant  Wm.  B.  Whiting,  United  States  navy,  who 
was  detailed  for  coast  survey  service  in  March  last;  in  examining  por- 
tions of  the  work  in  various  sections,  and  in  revising  other  portions, 
and  in  reporting  on  subjects  occurring  during  the  progress  of  reduction 
of  the  charts.  He  has  also  computed  the  tidal  observations  at  seven 
stations^  and  has  directed  the  reductions  made  by  Passed  Midshipman 
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SomerviUe  Nicholson,  United  States  navy,  sub^ssistant  A.  S.  WaJs-* 
worth,  and  Mr.  C.  T,  Jardella. 

Professor  Pendleton,  United  States  navy,  assistant  in  the  coast  sur- 
vey, has,  since  his  return  from  duly  with  the  party  of  Lieutenant 
Commanding  Woodhull,  been  engaged  in  the  computations  of  moon 
culminations  as  observed  in  1846  at  Washington,  Georgetown,  Phila- 
delphia, and  Cambridge,  with  their  corresponding  ones  in  European 
observatories,  for  differences  of  longitude.  He  has  also  compared  the 
results  previously  obtained  for  1843,  *44,  '45,  and  '46,  with  the  check 
computations  of  a  second  computer,  and  is  employed  in  the  observa- 
tions of  the  same  class  made  at  San  Diego,  Cahibmia. 

The  discussion  of  the  tides  at  Cat  island,  Louisiana,  and  of  Fort 
Morgan,  Alabama,  has  been  in  progress  under  my  immediate  direction 
by  Mr.  W.  W.  Gordon,  assisted  by  Mr.  P.  B.  Hooe.  I  am  indebted, 
also,  for  aid  in  this  and  other  discussions  of  observations,  to  Lieutenant 
W.  P.  Trowbridge,  of  the  corps  of  engineers,  attached  to  my  party- 
The  tidal  observations  at  Key  West,  and  at  Galveston,  are  under  ex- 
amination under  my  special  direction. 

Woods  Baker,  esq.,  has  rendered  useful  aid  in  the  office-work  of  the 
superintendent,  both  in  the  business  work  and  scientific  details. 

Brevet  Captain  G.  W.  Lay,  United  States  army,  who  was  detached 
for  coast  survey  service  in  December  last,  has  been  on  special  duty 
under  my  immediate  du-ection  during  the  greater  part  of  the  time, 
particularly  in  connexion  with  the  names  of  positions;  and  has  rendered 
valuable  aid  in  the  preparation  of  my  annual  report. 

The  disbursements  under  the  charge  of  Samuel  Hein,  esq.,  and  the 
business  arrangements  committed  to  him  incidentally,  have  been  made 
with  an  order  and  method,  and  care,  which  is  characteristic  of  him* 
His  experience  in  the  details  of  the  work,  and  his  entire  devotion  to  it, 
render  his  services  of  the  highest  value. 

In  conclusion,  I  present  to  the  department  those  employed  in  the 
various  branches  of^the  survey,  in  the  office,  in  the  field,  and  afloat,  as 
having  executed  faithfully  the  duties  intrusted  to  them,  and  deserving 
the  approval  of  the  executive  and  legislative  authorities. 

Respectfully  submitted  by 

A.  D.  BACHE, 
Superintendent  U.  S.  Coa$t  Survey, 

Hon.  Thomas  Corwin, 

Secretary  of  the  Treasury  * 
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Secretary  of  the  Treasuiy,  recommending  certain  aids  to  navigation 
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and  instructions  of  the  Treasury  Department;  and  communicating  the 
report  of  Lieutenants  Commanding  Jenkins  and  Woodhull. 
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No.  28.  Extract  from  the  report  of  Henry  L.  Whiting,  esq.,  assistant 
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Secretary  of  the  Treasury,  communicating  a  report  of  Lieutenant  Com- 
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Commanding  John  Rodgers,  United  States  navy,  assistant  in  the  coast 
4survey. 
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bouse  at  Point  Conception,  California. 
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near  San  Diego,  California ;  with  the  report  of  sub-assistant  A.  M.  Har- 
rison on  the  same. 
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No.  63.  Report  of  Lieutenant  Commanding  James  Alden,  United 
.States  navy,  assistant  in  the  coast  survey,  to  the  Superintendent,  of  the 
death  of  Passed  Midshipman  William  De  Koven,  United  States  navy, 
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No.  55.  Report  to  the  assistant  in  charge  of  the  Coast  Survey  officei 
on  the  electrotyping  operations  of  the  Coast  Survey,  by  George  Mathioti 
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Hon.  Joseph  Grinnell,  of  the  Committee  on  Commerce,  House  of  Rep- 
resentatives, communicating  a  report  of  Lieutenant  W.  A.  Bartlett, 
Uhited  States  navy,  assistant  in  the  coast  survey,  on  the  importance  of 
a  light-bouse  at  Humboldt  harbor. 
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D.  Sketch  of  progress,  Section  4. 
D,  No.  2.  Hatteras  shoals. 

D,  No.  3.  Hatteras  inlet. 

D,  No.  4.  Gulf  Stream  soundings. 

D,  No.  5.  Beaufort  harbor. 

D,  No.  6.  Progress  of  survey  of  Cape  Fear  river  and  vicinity. 

D,  No.  7.  Fryingpan  shoals. 

E.  Sketch  of  progress.  Section  5. 

E,  No.  2.  Sketch  of  progress.  Savannah  river. 

E,  No.  3.  Sketch  of  progress,  north  and  south  Edisto  and  St.  Helena 

sound. 
E,  No.  4.  Savannah  city. 
E,  No.  5.  Savannah  entrance. 
E,  No.  6.  Bull's  bay. 

E,  No.  7.  North  Edisto. 

F.  Sketch  of  progress.  Section  6. 

F,  No.  2.  Sub-sketches  of  progress  of  work. 

F,  No.  3.  Mosquito  inlet. 

F,  No.  4.  Cedar  keys. 

F,  No.  5.  Preliminary  chart  of  Key  West. 

F,  No.  6.  Rebecca  shoal. 

6.  Sketch  of  progress.  Section  7. 

H.  Sketch  of  progress,  Section  8. 

H,  No.  2-6.  Cat  Island  tides.  ^ 

H,  No.      7.  Horn  Island  pass. 
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H,  No.     8.  Delta  MississippL.  • 

H,  No.     9.  Pass  Christian 
H,  No.  10.  Mobile  bay. 

I.  Sketch  of  progress,  Section  9. 

I,  No.  2.  Galveston  Day. 
I,  No.  3.  Aransas  Pass. 

J.  Sketch  of  progress.  Sections  10  and  11. 

J,  No.    2.  Mare  Island  straits. 

J,  No.    3.  Point  Conception. 

J,  No.    4.  Point  Pinos. 

J,  No.    5.  Trinidad  bay. 

J,  No.    6.  Entrance  San  Francisco. 

J,  No.    7.  San  Diego. 

J,  No.    8.  Humboldt  bay. 

J,  No.    9.  Sketch  of  progress  San  Francisco. 

J,  No.  10.  Sketch  of  progress  San  Diego. 

J,  No.  11.  Point  Pinos  view,  incorporated  into  McArthur*s  chart. 

J,  No.  12,  18,  14.  McArthur's  chart,  4th  edition. 

K.  Mouth  of  the  Columbia  river,  showing  site  of  light-house, 

scale  3  0  0  0  0  0* 
K,  No.  2.  Cape  Hancock. 
K,  No.  3.  Mouth  of  the  Columbia  river,  scale  ttItft* 

X.  Plate  showing  the  electrotype  apparatus. 
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APPENDIX  No.  6. 
List  of  Coast  Survey  discoveries  and  developments. 

The  true  object  of  the  survey  is  to  furnish  charts  of  the  coast  for 

Eurposes  of  commerce,  and  making  known  what  was  previously  un- 
nown.      In  the  course  of  preparing  these,  important  discoveries  are 
made. 

1.  Gedney's  channel  into  New  York  bay,  having  two  feet  more  water 
in  it  than  the  old  channels. 

Had  the  true  depth  of  this  channel  been  known  in  1778,  the  French 
fleet  under  Count  D'Estaing  would  have  passed  into  the  bay  and  taken 
the  assembled  British  vessels.  It  is  probable,  firom  comparing  the  old 
and  new  charts,  that  this  channel  then  existed. 

2.  Blake's  channel  into  the  Delaware ;  open  when  the  eastern  chan- 
nel is  filled  with  ice.  This  discovery  has  already  developed  the  re- 
sources of  that  part  of  the  State  of  Delaware  in  a  remarkable  way. 

3.  Davis'  South  shoal,  discovered  in  1846,  six  miles  south  of  the  old 
Nantucket  South  shoals.  This  shoal  lies  in  the  track  of  all  vessels  be- 
tween New  York  and  Europe,  and  between  New  England  and  the 
southern  States,  or  New  England  and  South  America. 

4.  Davis'  Bank. 

5.  Two  feet  more  water  in  Mobile  bay  than  existed  six  years  ago. 
Mobile  entrance  has  near  20f  feet  at  low  water. 

6.  Horn  Island  channel,  on  the  coast  of  Mississippi. 

7.  Blunt's  channel,  in  Delaware  bay. 

8.  Numerous  rocks  in  Long  Island  sound  and  Martha's  Vineyard 
sound,  and  the  various  bays  and  harbors  connected  with  them. 

9.  Two  shoals  north  and  east  oi  Nantucket,  discovered  in  1847. 

10.  Six  shoals  near  Nantucket,  the  outermost  one  14^  miles  from 
land  and  having  but  ten  feet  of  water  on  it ;  not  marked  on  any  exist- 
ing chart. 

11.  The  remarkable  increase  of  Sandy  Hook,  which  has  been  traced 
from  the  sur\'eys  of  the  topographical  engineers  and  coast  survey. 

12.  The  changes  in  the  Delaware,  near  the  Pea  Patch. 

13.  A  shoal  at  the  mouth  of  the  Great  and  Little  Choptank,  in  the 
Chesapeake  bay. 

14.  McBlair's  shoals,  off  Nantucket,  in  1849. 

15.  Deeper  water  found  on  Diamond  shoal,  and  a  dangerous  nine- 
feet  shoal  off  Cape  Hatteras,  1850. 

16.  Hetzel  shoal,  off  Cape  Canaveral,  1850. 

17.  New  channel  into  Key  West. 

18.  New  channel  into  Charleston,  with  same  depth  of  water  as  the 
ship-channel,  (Maffitt's  channel,)  1850. 

19.  South  channel  of  Columbia  river,  surveyed  and  rendered  avail- 
able to  commerce. 

20.  A  channel  of  2 J  fathoms,  upwards  of  a  mile  wide,  distant  11 
nautical  miles  fixim  Bald  Head  light-house,  across  the  Frying  Pan 
shoals,  Cape  Fear,  N.  C,  1851. 

21.  A  channel  extending  from  3  to  4  miles  from  the  point  of  Cape 
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Feax  to  8  to  8}  from  it,  with  sufficient  water  at  low  tide  to  allow  ves- 
sels drawing  9  to  10  feet  water  to  cross  with  safety. 

22.  A  channel  at  the  distance  of  14  nautical  miles  from  Bald  Head 
light-house,  one  mile  wide,  with  3J  to  7  fathoms  water  on  it. 

23.  The  Flying  Pan  shoals  extend  to  the  distance  of  20  nautical 
miles  from  Bald  Head  hght-house. 

24.  Sixteen,  17,  and  18  feet  water  found  at  the  distance  of  17  and 
18  nautical  miles  from  the  Bald  Head  hght-house. 

26.  Broad  Sound  channel  into  Boston  harbor  thoroughly  surveyed, 
and  marks  recommended  to  faciUtate  passage  through  it,  1848. 


APPENDIX  No.  7. 

Notes  of  a  discussion  of  tidal  observations,  made  in  conmxion  vnth  the  Coast 
Survey,  at  Cat  island,  in  the  Gulf  of  Mexico,  by  Professor  A.  D.  Bache, 
Superintendent  of  the  Coast  Survey.  (See  sketches  H,  Nos.  2  to  ^  in- 
clusive.) 

In  executing  the  hydrography  of  the  entrance  of  Mobile  bay  and  of 
Mississippi  sound,  connected  tidal  observations  were  made  under  the 
immediate  direction  of  Lieutenant  Commanding  C.  P.  Patterson,  United 
States  navy,  assistant  in  the  Coast  Survey. 

The  observations  at  Cat  island,  at  the  entrance  to  Lake  Borgne, 
Louisiana,  and  at  Fort  Morgan,  at  the  entrance  to  Mobile  bay,  have 
undergone  more  than  one  discussion,  the  pecuharities  of  the  tides  giv- 
ing great  interest  to  the  observations. 

The  results,  as  obtained  from  a  year's  hourly  observations,  day  and 
night,  at  Cat  island,  will  be  given  as  far  as  obtained,  the  steps  taken  for 
further  progress  stated,  and  the  information  which  ha^  been  obtained 
from  other  sources,  bearing  upon  this  most  interesting  problem  of  the 
tides  in  the  Gulf  of  Mexico,  will  be  briefly  touched  upon. 

I  hope,  in  the  progress  of  the  survey  along  this  part  of  our  coast,  to 
develop  the  subject  of  these  tides,  full  of  importance  to  the  navigator, 
and  of  interest  to  the  man  of  science.  These  tides,  with  special  ex- 
ceptions, ebb  and  flow  but  once  in  twenty-four  hours. 

The  tide-gauge  was  of  the  kind  known  as  the  box-gauge,  with  a  float 
and  staff*,  graduated  into  feet  and  decimals  of  a  foot.  It  was  placed 
in  the  harbor  of  Cat  island,  near  the  light-house,  at  the  extremity  of  a 
temporary  wharf. 

The  harbor,  as  the  Coast  Survey  chart  which  I  now  present  to  the 
meeting  shows,  turns  its  widest  and  deepest  opening  to  the  east. 

Apparent  time  was  given  by  a  mark,  and  the  observations  were 
made  at  mean  solar  time  by  applying  the  equations.  The  time  was  of 
less  consequence  than  ordinary  in  these  observations,  from  the  small 
rise  and  fall  of  the  tide,  which  prevented  small  differences  of  time  from 
being  noticeable  by  differences  of  rise  and  fall.  Shght  inequaUties, 
caused  chiefly  by  wind,  were  also  found  to  aflfect  the  observations  so 
materially  that  it  was  not  deemed  advisable  to  observe  oftener  than 
once  the  hour  j  and  after  attempting  to  determine  the  epoch  of  high 
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and  low  water  by  more  frequent  observatioiis,  it  was  decided  that  errors 
would  probably  be  introduced  by  aiming  at  a  degree  of  precision  which 
the  phenomena  themselves  did  not  present. 

The  observadons  were  made  day  and  night,  hourly,  for  a  year,  with 
exceedingly  rare  omissions,  and,  as  the  discussion  has  shown,  with  a 
degree  of  &ithfulness  which  merits  very  great  praise.  The  observers 
were  Messrs.  Gustavus  Wurdeman  and  R.  T.  Bassett,  attached  to  the 
coast  survey. 

The  general  opinion  of  nautical  men  on  the  subject  of  these  tides  is, 
that  they  mainly  depend  upon  the  action  of  the  wind ;  and  the  very 
regular  efiect  which  may  be  shown  to  result  from  a  discussion  of  the 
tides,  in  reference  to  the  local  action  by  the  wind,  lends  plausibili^  to 
this  generalization,  which  nevertheless  is  unfounded. 

The  causes  are  of  a  much  more  general  character,  and  such  as  usually 
influence  the  tides,  so  modified  as  to  be  difficult  to  bring  out;  pheno- 
mena which  are  only  accessory  in  the  ordinaiy  discussions  assuming 
here  the  chief  and  overruling  part. 

The  regular  tabulation  of  the  observations  was  made  by  Lieut.  C<Hn- 
manding  C.  P.  Patterson,  who  did  not  fajl  to  perceive  that  the  ordinary 
methods  of  discussion  of  the  tides  were  inapplicable.  His  removal 
from  the  survey  on  other  professional  service  has  devolved  upon  me 
the  labor  of  discussing  the  results. 

Their  importance,  interest,  and  novelty,  so  far  as  our  coast  and  their 
striking  peculiarities  are  concerned,  have  justified  me  in  giving  much 
time  to  the  discussion,  which  has  been  carried  on,  under  my  immediate 
direction,  by  Mr.  G.*W.  Dean,  sub-assistant  in  the  coast  survey,  and 
by  Messrs.  R.  M.  Bache,  A.  S.  Wadswoith,  jr.,  and  W.  M.  Johnson. 

I  am  indebted  for  the  diagrams  necessary  to  illustrate  the  conclusions 
already  arrived  at,  to  Messrs.  Bache,  Johnson,  and  Keyser. 

I  present  a  part  only  of  the  labors  of  these  gentlemen.  The  whole 
of  the  hourly  observations  for  the  year  have  been  thrown  into  the  form 
of  curves,  and  numerous  tables  for  examining  and  verifying  the  different 
hypotheses  have  been  made  by  them.  Though  the  subject  was  reached 
inductively,  I  do  not  propose  to  present  it  stricdy  in  that  form. 

The  work  even  now  is  far  from  being  complete :  indeed,  we  have 
rather  reached  the  true  method  of  discussion,  than  have  completed  the 
discussion  ;  and  we  may  yet  have  to  modify  our  hypothesis,  though  I 
think  not  materially.  I  present  it  to  the  association  as  a  work  in  jrt^^ 
gress.  When  the  investigation  for  this  station  is  made  complete,  the 
application  of  the  methods  to  the  other  stations  on  the  Gulf  of  Mexico 
will  be  in  a  degree  mechanical. 

It  is  carious  that  one  among  the  earliest  complete  series  of  tidal  ob-> 
servations  on  record,  is  of  tides  ebbing  and  flowing  but  once  in  twenty- 
four  hours.  The  observations  were  made  by  Mr.  Francis  Davenport,  at 
Batsha,  of  the  tides  on  the  bar  of  Tonquin,  and  communicated  to  Dr.  Hal- 
ley,  who  gave  them,  with  a  diagram  connecting  the  phenomena  with  the 
moon's  motion  in*the  ecliptic,  in  the  thirteenth  volume  of  the  Philosophi- 
cal Transactions  for  the  3'ear  1683.  Newton  explained  these  tides  by 
his  lunar  theory,  but  in  a  way,  as  appears  to  me,  to  leave  it  doubtful 
whether  he  supposed  the  interference  of  two  ordinary  or  six-hour  tides 
to  produce  the  phenomena.    These  tides  have  been  referred  to  since 
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^^y  almost  every  writer  of  note,  who  has  given  a  general  theory  of  the 
tides. 

The  subject  of  the  diurnal  inequality  of  the  tides  has  been  so  com- 
pletely and  ingeniously  discussed  by  Mr%  Whewell,  Master  of  Trinity, 
that  it  may  be  said  emphatically  to  be  his  own.  He  first  pointed  out 
the  empirical  law  of  variation  of  this  inequality.  The  first  distinct  at- 
tempt to  trace  the  cause  of  apparent  ebb  and  flow  once  in  twenty-four 
hours  to  the  influence  of  the  diurnal  irregularity,  is  also,  so  far  as  I 
know,  his.  In  discussing  (Phil.  Trans,  for  1837,  Part  I)  the  tides  at 
Singapore,  where  the  diurnal  inequality  is  very  large,  he  was  led  to 
the  conclusion,  if  carried  a  litde  further,  *'at  a  certain  stage  of  it  the 
alternate  tides  would  vanish."  To  this  eflect  he  attributed  the  "  single- 
day  tides  of  King  George's  sound,  on  the  coast  of  New  Holland,  as 
observed  by  Captain  Fitz  Roy,"  and  gives  the  curves  for  a  week's  ob- 
servations on  the  diagram  accompanying  his  papers.  The  progress  of 
the  diurnal  inequality  wave  along  the  coast  of  Europe  forms  an  inter- 
esting part  of  Mr.  Whewell's  labors^  the  conclusions  of  which  are  given 
in  the  same  volume  of  the  Philosophical  Transactions. 

In  aH  these  cases,  however,  there  are  two  tides  in  the  course  of  the 
day,  so  as  to  bring  out  the  diurnal  inequality  by  the  comparison  of  the 
consecutive  high  or  low  water.  The  subject  is  followed  up  in  the 
eleventh  series  of  tidal  researches  by  Mr.  Whewell,  and  in  the  appendix, 
in  which  the  diagram  of  the  tides  of  Petropaulofsk,  in  the  bay  of  Avatcha, 
Kamschatka,  approaching  very  nearly,  at  certain  parts  of  the  lunar 
month,  to  the  order  of  single-day  tides,  is  given,  to  prove  that  the  diur- 
nal inequality  may  be  so  large  "  as  to  lead  to  the  appearance  of  only 
one  tide  in  twenty-four  (lunar)  hours."  The  equations  of  the  diurnal 
and  semi-diurnal  tide-waves  are  given  in  this  paper,  and  the  wave  pro- 
duced by  certain  cases  of  their  interference  is  discussed.  (Plul.  Trans, 
for  1840.) 

I  do  not  pretend  to  give  such  notice  of  these  important  papers  as 
would  be  necessary  in  a  formal  communication.  Unquestionaoly  the 
observations  now  under  examination  would  have  furnished  to  Mr. 
Whewell  only  the  means  of  trying  ideas  and  consequences  flowing  fi-om 
those  which  have  been  alreaay  discussed  by  him ;  yet  the  forms  of  dis- 
cussion are  original,  and  perhaps  new,  and  the  conclusions  present  so 
much  of  novelty,  that  they  remain  to  be  fully  put  to  the  test  by  more 
elaborate  discussion,  and  by  bringing  the  results  at  other  places  to  bear 
upon  the  same  question.  I  am  forced,  by  the  necessity  for  brevity,  to 
omit  a  reference  to  the  learned,  ingenious,  and  elaborate  paper  of  Mr. 
Airy,  in  the  Philosophical  Transactions  for  1848. 

The  small  rise  and  fall  of  the  tides,  amounting  on  the  average  to  but 
one  foot,  would  seem  to  make  it  difficult  to  obtain  the  law  of  the  phe- 
nomena, even  with  the  aid  of  the  most  careful  and  truthful  obser- 
vations— ^the  class  to  which  those  under  discussion  have  proved  to  be- 
long. In  regard  both  lo  time  and  height,  we  may  expect  to  be  baflied 
by  small  irregularities,  requiring  long  continuance  of  observations  and 
comparisons  of  means  to  get  rid  of.  Thus  far  few  cases  have  occurred 
which  do  not  exhibit  more  striking  coincidences  than  diflferences. 

1.  To  show  the  time  of  high  or  low  water  in  such  a  way  that  the  dis- 
cussion might  be  readily  generttlizedv-the  diagramsy  of  which  a  specimen 
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is  before  the  association,  were  made,  (PL  3,  or  H  No.  2.)  The  homrs  of 
the  day  are  the  ordinates,  and  the  days  of  the  moDth  the  abscissa* 
The  signs  H  and  L  show  in  their  proper  place  the  hour  of  occurrence 
pf  hiffh  and  low  water  for  each  day.  The  time  of  the  moon's  superior 
transit  is  marked,  and  the  periods  of  greatest  declination,  and  of  cross- 
ing the  equator.  The  result  is  easily  generalized,  that  there  is  ordina- 
rily but  one  high  and  one  low  water  at  Cat  island  in  twenty-four  (lunar) 
bours,  and  that  when  there  are  two  tides  they  occur  about  the  time  of 
the  moon's  crossing  the  equator,  and  are  usually  most  regular  and 
strongly  marked  when  in  syzigies,  with  declination  nearly  zero.  Fol- 
lowing one  set  of  high  and  low  waters,  it  will  be  found  that  they  occur 
later  and  later  as  the  lunar  day  gains  on  the  solar,  with  very  remark- 
able difierences,  of  which  the  explanation  will  be  given  towards  the 
period  of  small  decliuations.  The  interval  from  high  to  low  water  is 
generally  less  by  spme  hours  than  that  from  low  to  high.  That  as  the 
moon  approaches  the  equator,  there  are  a  few  days  of  singular  double 
tides,  or  of  single  tides,  in  which  the  times  from  low  to  high  water  are 
veiy  much  increased.  That  when  the  decUnation  changes  its  name,  a 
high  tide  takes  nearly  the  place  of  a  low  in  time,  and  vice  vena^  with  an 
interval  of  irrefi[ularity ;  or,  in  other  words,  the  tides  are  displaced  by 
liearly  twelve  hours. 

2.  There  is,  as  Mr.  Whewell  has  remarked,  no  proper  establishment 
to  be  derived  from  such  tides ;  yet  we  may  obtain  a  desirable  datum 
t»y  throwing  the  results  into  the  form  of  tables,  in  which  the  luni-tidal 
intervals  are  arranged  according  to  the  days  from  the  zero  of  declina- 
tion and  the  corresponding  superior  and  inferior  transits,  and  for  north 
and  south  declinations.  This  will  be  made  more  clear  by  subsequent 
e^lanation.  These  afibrd  a  test  of  the  theory  of  these  tides  by  show- 
iag  the  displacement  of  the  ordinate  of  high  and  low  water,  and  might 
be  used  for  the  inverse  purpose  of  forming  prediction  tables.  Such 
tables  of  luni-tiilal  intervals  for  three  months  I  now  submit  They 
show  considerable  steadiness  and  similarity  of  intervals  towards  the 
maximum  of  declinations  and  great  variations  near  the  zero,  and  greater 
discrepancies  than  is  usual  in  ordinary  tides.  These  are  from,  a  series 
of  tables  computed  by  Mr.  R.  M.  Bache  for  the  year,  and  containing 
the  times  of  high  and  low  water,  deduced  from  the  daily  curves,  the 
leadings  of  the  gauge,  the  rise  and  fall  of  the  tides,  the  times  of  the 
moon's  superior  and  inferior  transit,  and  the  moon's  declination. 

The  intervals  serve  to  show  that  the  high  water  belongs  alternately 
to  the  superior  and  inferior  transits  of  die  moon,  according  as  the 
moon's  decUnation  is  north  or  south,  with  a  few  cases  only  which 
admit  of  doubt  Two  sets  of  luni-tidal  intervals  were  computed  (see 
tables)  for  three  months,  to  ascertain  the  proper  epoch  of  reduction,  or 
age  oi  the  tide.  In  one  case,  the  intervals  were  referred  to  the  supe- 
rior transit  of  one  day  before;  and  in  the  other,  to  the  superior  transit 
of  two  days  before.  The  square  of  the  discrepancy  of  the  mean  in  the 
latter  case  was  greater  than  in  the  former.  An  establishment  deduced 
ixom  these  numbers  for  hi^h-water,  without  correction,  would  have  a 
probable  error,  as  tried  by  discrepancy  from  the  mean,  of  nearly  eighty- 
tour  minutes.  I  have  little  doubt  of  being  able  to  reduce  this  error,  by 
computation,  muph  within  the  licoits  of  observation,  so  as  to  give  usefiiiil 
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preifictlon  tables.     The  foregoing  results  point  distinctly  to  a  ruling 
canse  depending  upon  the  moon's  declination. 

3.  The  hourly  observations  for  ihe  year  were  thrown  into  the  form 
of  curves — ^the  abscissas  representing  the  hours,  and  the  ordinates  the 
beiffhts.  Of  these  1  present,  as  characteristic,  the  months  of  January 
and  March,  (PL  4,  5,  or  H,  Nos.  3,  4.)  In  January  the  tides  are  singfo 
throughout  the  month,  the  rise  and  fall  diminishing  towards  the  zero  of 
declination ;  and  in  March,  two  p<*riods  of  marked  double  tides  occur. 
The  times  of  new  and  full  moon  coincide  nearly  with  the  zero  of  decK- 
tiation  of  March;  in  January  the  syzigies  occur  at  times  of  greatest 
declination.  A  series  of  diagrams,  prepared  for  periods  of  declinaticm 
zero,  show  irregularities,  or  double  tides,  near  these  times.  Befoie 
disappearing,  the  tide  which  is  lost  appears  rather  as  an  irregularity 
than  as  a  real  tide,  puzzling  to  the  observer,  and  a  severe  test  of  his 
faithfulness.  A  similar  set  of  dia^ams  for  the  periods  of  greatest 
declination  show  uniformly  single  tides  and  the  ^eatest  comparative 
rise  and  fall  at  the  same  periods,  whether  coinciding  with  syzigies  or 
with  first  and  last  quarters.  In  computing  the  heights  of  spring  and 
neap  tides  by  the  common  methods,  lour  months  gave  zero  or  negative 
differences. 

To  discuss  the  epochs  of  the  phenomena,  as  compared  with  greatest 
and  least  declinations,  I  prepared  two  sets  of  tables,  which  require 
revision.  They  show  sometimes  an  actual  coincidence  in  the  epoch  (^ 
least  tides  and  zero  of  declination— sometimes  a  precedence  and  some^ 
times  a  subsequence — ^which,  when  not  caused  by  irregularity  of  winds, 
I  believe  will  find  a  satisfactory  explanation;  at  a  mean,  there  was 
little  advantage  in  the  discussion  found  from  displacing  the  epoch. 
The  average  rise  and  fall  for  the  second  day  before  the  greatest  decli- 
nation was  1.68  feet;  for  the  day  next  preceding  the  greatest  declina- 
tion 1.78;  for  the  day  of  greatest  declination  1.81;  for  the  next 
day  1.86 ;  and  for  the  next  1.77.  Tracing  a  curve  from  these  would 
give  the  epoch  of  greatest  rise  and  fall  about  0.75  days  after  the  great* 
est  declination.  The  average  rise  and  fall  on  the  corresponding  days, 
in  reference  to  declination  zero,  were  0.96  feet,  0.75,  0.60,  (dec.  zero,) 
0.63,  0.73,  the  curve  giving  the  epoch  about  one-sixth  of  a  day  after 
the  zero  of  declination.  The  numoers,  as  stated,  require  revision ;  and 
there  are  causes  for  apparent  displacement,  which  require  further 
examination. 

4.  This  general  examination  tends  to  point  to  the  diurnal  irregularity^ 
as  Mr.  Whewell  has  stated,  as  the  cause  of  the  occurrence  of  these  sing^ 
day  tides;  a  view  which  is  confirmed  by  such  examinations  as  I  have 
been  able  to  maSe  of  the  hourly  tidal  observations  at  Fort  Morgan,  at 
the  entrance  of  Mobile  bay.  The  interference  in  this  case  would  be 
bettveen  the  diurnal  tide-wave,  which  represents  the  diurnal  inequality, 
and  the  ordinary  semi-diurnal  wave ;  wnether  this  wave  has  a  regular 
progress  along  the  coast,  independently  of  the  semi-diurnal  wave,  as 
was  at  first  supposed  by  Mr.  Whewell,  or  whether  its  phenomena  are 
Ideal,  as  he  has  since  I>een  led,  from  his  investigations,  to  believe.  If 
the  observed  wave  is  produced  by  its  interference  with  a  semi-diurnal 
wave,  we  can  only  study  the  phenomena  to  advantage  after  the  observed 
wave  has  been  separated  into  its  components* 
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6.  As  a  first  approximation,  I  assumed  the  two  leaves  to  be  govemei} 
by  the  law  of  sines,  and  then  determined  the  curve  which  would  result 
fioom  the  superposition  of  two  such  waves,  having  the  same  or  difierent 
origins.  The  mean  of  the  regular  double  tides,  about  the  zero  of  decli- 
nation, would  present  a  first  approximate  value  of  the  rise  and  fall  of 
the  semi-diurnal  tides,  and  the  mean  of  double  and  single  tides,  at  the 
maximum  of  declination,  would,  especially  when  near  the  quadratures, 
give  a  first  approximation  to  the  height  of  the  diurnal  tide.  The  com- 
parisons with  the  forms  of  curves  already  traced,  addressing  the  eye, 
are  easily  made. 

I  present,  herewith,  diagrams  (PI.  6,  or  H  No.  5)  for  the  case,  in  which 
the  maximum  of  the  diurnal  tide  coincides  with  that  of  the  semi-diurnal; 
is  three  hours  in  advance,  (or  coincides  with  mean  water  falling,)  six 
hours  (or  coincides  with  low  water,)  and  nine  hours,  (or  coincides  with 
the  second  mean,  or  mean  water  rising,)  using  the  approximate  quan- 
tities referred  to  above  for  the  greatest  height  of  two  component  curves* 
It  requires  little  examination  to  see  that  neither  of  the  first  three  forms 
represents  the  case,  and  that  the  fourth  does  so  remarkably,  even  in 
what  appear  to  be  small  irregularities  in  the  daily  curves.  This  will 
be  seen  m  the  results  for  October,  of  which  a  diagram  on  a  large  scale 
is  presented,  giving  the  tidal  curves  near  the  zero,  and  thence  up  to  the 
maximum  of  decimation,  for  the  first  half  of  the  month.  In  the  single- 
day  tides  there  was  the  same  slow  rise  compared  with  fall;  sharp  rise 
and  fall  near  high  and  low  water,  with  the  tendency  to  a  stand  during 
the  rise ;  the  same  excess  in  die  interval  of  time  from  low  to  high  water, 
over  that  from  high  to  low  water.  This  hypothesis  as  to  the  position  of 
the  two  waves  may  perhaps  be  slightly  improved  by  further  uiscussion. 
It  is  obvious,  firom  the  equation  of  the  curve,  (which  I  have  already 
sirred  to,  as  given  by  Mr.  Whewell,)  that  the  form  and  position  of 
remarkable  points  will  vary  with  the  constants  in  the  component  curves, 
$B  well  as  with  the  position  of  the  origin  of  each  in  reference  to  that  of 
the  other. 

To  carry  out  the  representation  graphically,  I  have  drawn  the  curves 
for  four  values  of  the  constants  of  the  diurnal  and  semi-diurnal,  formed 
from  the  observations  with  the  same  displacement  of  nine  hours 
in  the  time  of  high  water  of  the  diurnal  curve,  and  corresponding  to 
the  epochs  of  the  maximum  declination,  two,  four,  and  six  days  before 
or  after  the  maximum.  These  show,  the  general  features  of  the  curve 
sufficiently,  and  the  variations  in  the  times  and  heights,  the  passage 
from  single  to  double  tides,  and  the  reverse ;  and  the  coincidence  with 
observatK>ns  is  such  as  to  warrant  a  close  numerical  discussion. 

6.  The  cKjuation  of  the  curve  shows  how  much  the  time  of  high  and 
low  water  depends  on  the  constants  in  the  diurnal  and  semi-diurnal 
curve. 

The  equivalent  of  the  equation  given  by  Mr.  WheweU  is — 

C.  cos  2r+D  cos  (<— E)— y=0, 

in  which  t  is  the  time  in  hours  fix>m  the  place  of  the  maximum  ordinate 
of  the  semi-diurnal  curve  as  an  (Higin  ^  C  is  the  constant  of  that  curve  of 
sines;  £  is  the  distance  of  the  maximum  ordinate  of  the  diurnal  curve 
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fer  the  fonner,  and  D  the  constant  for  the  curve  of  sines ;  y  is  the  ordi- 
nate of  the  complex  curve. 

By  an  easy  transformation,  this  takes  the  form — 

2  C.  cos  ^^+D  cos  t,  cos  E+D.  sin  t.  sin  E— C=y. 

For  E=9  hrs.    Cos  E=-sin  E=-  VJ, 

and  y=2  C  cos  ^t+D  sin  E  (sin  *— cos  «)— C. 

The  difTereatial  co-efficient  of  which  for  the  case  of  the  majdmum  or 

minimum  is — 

dv  • 

-p=— 4  C  cos  t.  sin  ^+D  sin  E  (sin  r+cos,  <)=0 

11_4C_4C 
sin  t     cos  t     D  sin  £     DVi 

or,  since  the  second  term  is  negative  when  />6  hours, 

4C 

cosec.  ^— sec  t==-— r- . 

Dvi 

Applying  this  to  the  ibur  cases  shown  in  the  diagrams-^ 

bra*  mill* 

E=9  hours,  C=0.175,  D=0.700,  we  find  maximum  at 10  26.4 

=0.615  10  33.3 

=0,400  10  61.1 

=0.157  11  56.8 

and  for  the  intervals  between  high  and  low  water  in  lunar  hours» 

9h.  09.2m.,  8h.  53.4m.,  8h.  17.8m.,  and  6h.  06.4m. 

We  might  appty  this  mode  to  test  the  hypothesis,  using  for  the  values 
of  C  the  half  oifierence  of  the  ordinates  of  six  and  twelve  hours  from 
the  mean,  and  of  eighteen  and  twenty-four  hours  with  the  signs 
chqpged ;  and  for  D,  the  average  of  the  ordinates  of  six  and  eighteen 
hours  from  the  first  mean.  The  means  present  the  best  criterion,  be- 
cause not  displaced  in  this  combination,  as  the  equation  shows.  This 
mode  of  proceeding,  however,  throws  the  test  too  much  on  the  weak 
part  of  the  results — ^the  times  of  occurrence  of  high  and  low  water,  or 
of  mean  water — and  does  not  take  in  all  the  points  of  the  curve;  and  I 
have,  therefore,  preferred  a  different  form  of  discussion. 

7.  Placing  the  maximum  of  the  semi-diurnal  curve  at  O  hours,  in 
the  hypothesis  that  the  high  water  of  the  diurnal  curve  is  nine  hours  in 
advance  of  that  of  the  semi-diurnal  curve,  the  two  curves  cross  the  line 
of  mean  water  at  three  hours,  the  diurnal  curve  rising  and  the  senu- 
diurnal  falling;  at  six  hours,  the  semi-diurnal  curve  nas  reached  its 
maximum,  and  rises  again  at  nine  hours  to  its  intersection  with  the  mean 
water-line,  at  which  time  the  diurnal  curve  has  reached  its  maximum; 
the  semi-diurnal  curve  attains  its  greatest  rise  at  twelve  hours,  and  the 
mean  level  at  fifteen ;  the  diurnal  curve  also  descending  to  the  same 
point  at  that  time. 

Within  these  two  inter\'als  from  mean  level  to  mean  level,  the  com- 
binations of  the  ordinates  forming  the  actual  tidal  curve  are  exhausted ; 
the  part  of  the  curve  below  the  mean  level  being  symmetrical  with  the 
above:  from  three  to  nine  hours,  the  ordinates  of  the  semi-diurnal 
curve  as  subtractive ;  fi*om  nine  to  fifteen  hours  additive.  The  mean 
is  the  average  between  high  and  low  wsfter.  The  tides  of  each  day 
will  g've  the  forms  of  the  component  curves,  beginning  with  the  mean, 
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and  ending  with  it,  considering  as  symmetrical  the  parts  above  anct 
below  the  axis  of  X. 

In  tabulating,  the  branch   above   the  axis  should   be  referred  to 

the  mean  of  the  preceding   and    succeeding  low  water  \  —t-  +  -5-  c 

and  of  the  high-water  which  it  includes,  and  that  below  to  the  mean  of 
the  two  high  and  of  one  low- water.  From  three  to  nine  hours,  the  differ- 
ence of  the  ordinates  giving  the  actual  curve,  and  from  fifteen  to  nine 
in  the  reverse  order,  the  sum  of  the  same  ordinates,  half  the  sum  of 
the  two  series  of  ordinates  gives  the  value  of  the  ordinates  of  the  semi- 
diurnal curve.  The  same  being  repeated  with  the  second  branch  of 
the  curve,  the  average  will  eive  two  results  for  each  day's  observation. 

The  case  given  in  the  table  on  the  board,  for  March  5,  will  serve  to 
illustrate  the  simple  nature  of  this  method  of  proceeding. 

The  mean  ordinate  for  the  first  and  second  branches  of  the  curve  having 
been  obtained,  and  the  hourly  observation  which  coincides  most  nearly 
with  it  having  been  found  before  and  after  high-water,  the  hourly  ol>- 
•ervations  are  arranged  from  it  forwards  for  seven  hours  (m,)  and  back- 
wards for  seven  (n.^  The  same  is  done  for  low-water  (m'  and  n'.)  The 
half  sums  and  half  uifierences  are  taken  in  each  case,  and  then  the  means. 
The  computation  of  the  diurnal  curve  is  made  in  the  upper  part  of  the 
table,  and  that  of  the  semi-diurnal  curve  in  the  lower  psirt.  The  num- 
ber representing  the  mean  level  is  eliminated  by  the  mode  of  takins^ 
the  means  in  each  table,  and  the  ordinates  below  the  axis  are  treated 
as  if  having  the  same  sign  as  those  above.  The  semi-diurnal  curve  is 
turned  over  on  ils  maximum  ordinate,  and  the  mean  value  of  a  single 
branch  of  it  found.  Then  each  curve  is  reduced  to  zero,  in  the  mean 
level  of  the  period.  The  last  two  columns  of  the  upper  and  lower  part 
of  the  table  contain,  respectively,  the  curves  of  sines  corresponding  to 
tlie  diurnal  and  semi-diurnal  curves. 

In  the  case  shown  in  the  first  diagram,  the  ordinates  of  the  semi-di- 
urnal curve  from  mean  water  to  hign-water,  and  corresponding  nearly 
to  a  minimum  of  declination,  and  new  moon,  are  0.00  feet,  -{-  0.02» 
-f  0.03,  +  0.05,  +  0.04,  —  0.02,  +  0.02.  The  moon's  declination 
during  the  period  being  about  from  2°  64'  S.,  to  1°  45'  S.,  this  curve 
obviously  contains  a  residual  of  the  semi-diurnal  curve,  not  taken  out ; 
but  supposing  it  to  be  deduced  from  a  just  mean,  the  corresponding 
ordinates  of  a  semi-diurnal  curve,  calculated  with  0.04  feet  as  the  maxi- 
mum, would  be  0.00  feet,  0.01,  0.02,  0.03,  0.03,  0.04,  0.04,  differing, 
at  the  most,  0.06  of  a  foot,  or  about  three-quarters  of  an  inch,  and,  in  a 
angle  instance,  the  sum  of  all  the  six  differences  being  .03  feet,  and  the 
average  •004. 

Th«  ordinates  of  the  semi-diurnal  curve  are  0.00  feet,  0.14,  0.28, 
0.32.  The  curve  of  sines  computed  with  the  greatest  ordinate  has, 
in  this  case,  for  its  corresponding  ordinates,  0.00  feet,  0.16,  0.28,  0«32, 
diflfering  but  .02  feet  at  the  greatest 

At  the  next  period  of  declination,  nearly  zero  and  full  moon  in  the 
month  of  March,  the  ordinates  of  the  diurnal  curve  deduced  are  0.00 
feet,  0.05,  0.06,  0.06,  0.08,  0.06, 0.09,  and  the  corresponding  computed 
ordinates  0.00  feet,  0.02,  0.^4,  0.06,  0.07,  0.09,  0.09,  differing  at  the 
greatest  0.03  feet,  and  on  the  average,  0.004  feet,  the  observM  ordi- 
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tiate  being  this  time  in  excess,  as  it  was  before  in  defect.  The  ordi- 
nates  of  the  semi-diurnal  curve  are  0.00  feet,  0.12,  0.22,  0.26,  and  the 
computed  ones  0.00  feet,  0.13,  0.24,  0.26,  the  greatest  difierence  being 
€.02  feet,  and  the  average  0.007  feet  in  excess,  as  was  the  former. 

For  March  12,  corcesponding  to  the  maximum  of  the  diurnal  curves, 
and  to  neap  tides,  (one  day  after  last  quarter,)  the  ordinates  of  the 
hourly  diurnal  curve  from  mean  to  high-water,  are  0.00  feet,  0.21,  0.36, 
€.51,  0.63,  0.69,  0.71,  the  correspondmg  ordinates  of  the  curve  of  sines 
being  0.00  feet,  0.18, 0.35, 0.63, 0.69, 0.71,  in  which  the  greatest  difference 
is  0.03  feet,  and  the  mean  +  0.007  in  the  curve  computed  from  obser- 
vation. The  ordinates  of  the  semi-diurnal  curve  are  each  zero.  Two 
days  afterwards,  viz:  March  13,  gives  for  the  diurnal  curve,  0.00  feet, 
0.18,  0.34,  0.47,  0.61,  0.68,  0.74,  corresponding  to  which  is  the  curve 
of  sines,  0.00  feet,  0.18,  0.37,  0,51,  0.63, 0.72,  0.74,  in  which  the  great- 
est difference  is  0.04  feet,  and  the  mean  —  0.02  feet,  the  curve  of  ob- 
servation having  the  least  ordinates.  The  semi-diurnal  curve  is  0.00 
feet,  0.00,  0.03,  0.02. 

The  average  of  three  months  taken  by  weeks,  give»,  forthemeaii* 
curve  and  curve  of  sines,  the  following  table  : 


BiuBiTAi.  comrs. 

UMi-onntirAL  odbts. 

Froii  obaerration. 

Ofsiiiet. 

Diffeienoe. 

fVom  obaervatiao. 

Of  HUM. 

Homn. 

Ftet. 

Ftet. 

Fea. 

0 

0.00 

0.00 

0.00 

0.00 

1 

0.17 

0.15 

0.02 

0.04 

0.04 

2 

0.32 

0.30 

0.02 

0.07 

0.07 

3 

0.43 

0.42 

0.01 

0.08 

0-08 

4 

0.52 

0.52 

0.00 

6 

9.56 

0.58 

0.02 

6 

0.68 
Sum. 

0.60 

0.02 

• 

0.01 

These  results  are  shown  by  a  curve  in  the  diagram  herewith  pre^ 
sented  (PL  7,  or  H.  No.  6,)  on  the  full  scaloi  the  greatest  difference 
between  the  curve  from  the  obeervation  and  the  curve  of  the  sined 
being  less  than  a  quarter  of  an  inch  in  the  mean,  deduced  from  three 
months'  observations.  Whether  this  will  disappear  in  the  mean  of 
more  observations,  or  whether  a  modification  of  the  hypothesis  of  dis^ 
placement  of  nine  hours  must  be  made  to  meet  it,  further  computations 
now  in  progress  will  show. 

8.  When  this  analysis  has  been  made  aS  complete  as  possible^  and 
applied  to  the  year's  observations,  it  wiU  remain  to  take  up  the  tWO 
series  into  which  we  have  divided  the  observations,  and  to  discus^ 
them  numerically  in  detail,  as  we  have  heretofore  done,  generally,  ia 
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leoaid  to  die  known  Isvs  of  the  dinmal  iiregiibai^f  and  cif  the  er- 
dioanr  tides* 

Each  detenniiiaticn  gives  a  correqKmdiog  value  of  the  nuJTininmt  or 
of  the  ordinate  of  high  water,  and  in  the  case  of  the  mean  of  the  curves 
Ibr  Janiiary,  February,  and  March,  these  mairima  are  0.66  feet,  0.65, 
0.G0,  0.60,  0^8,  0.56*  Mean  0.61  feet,  di&ring  .0:i  of  a  fool  from  the 
maximum  fiMmd  directly  from  the  observations,  and  if  the  discrepancies 
are  accidental,  givii^  a  mean  probable  error  by  the  variations  finxn  die 
average  of  0.02  feet  (one-quarter  of  an  inch)  of  any  one  of  the  de* 
terminations,  and  for  the  mean,  0.01  feet  nearly. 

9.  By  the  kindness  of  Colonel  Abert,  of  the  tojpograqphical  engyieers, 
of  Major  Bache,  of  the  same  corps,  and  of  Lieutenant  Maoiy,  super- 
intendent of  the  National  Observatory,  I  have  been  pot  in  possession  of 
tidal  registers  which  have  been  kept  during  the  progress  of  the  local 
MTveys  made  of  harbors  on  the  coast  of  the  Gulf  oi  Bf exico.  The  tidal 
observations  of  Major  Bache,  United  Stales  topogrs^ical  engineers,  at 
Key  West  and  the  Tortugas,  are  the  most  complete  of  this  series,  and 
show,  as  a  general  phenomenon,  the  prevalence  of  the  semi-diurnal 
wave  at  that  point*  I  have  not  yet  had  the  opportunity  to  examine 
fully  these  results,  which  are,  however,  under  discussion. 


APPENDIX  No.  8. 

Method  used  in  the  Coast  Survey  of  showing  the  results  ofcurreiU  obsersatums^ 

hf  Pr(fessoT  A.  D.  Bache^  SwperinteidetUm 

This  method,  while  it  is  original,  may  not  be  new,  though  I  am  not 
aware  diat  the  system  has  been  followed  by  others.    It  has  some  analo- 

gles  with  the  representations  of  Berghaus,  but  is  different  essentially 
om  them.  The  principle,  and  an  application  to  the  very  elaborate 
current  observations  made  in  Boston  harbor,  under  the  immediate 
directbn  of  Lieut.  Charles  H.  Davis,  by  Lieut.  J.  N.  Maffitt,  are  shown 
in  the  diagmms  now  presented  to  the  Association. 

Observations  of  the  direction  and  velocity  of  the  currents  at  and  b^ 
low  the  surface  have  been  extensively  introduced  into  the  hdrograpby  of 
the  coast  survey ;  their  importance  needs  no  remark.  For  most  of  the 
details  of  arrangement  ana  suggestion  in  regard  to  the  earlier  observa- 
tioos,  I  am  indebted  to  my  brother,  the  late  Lieut.  G>eo.  M.  Bache, 
U*  S*  N. ;  for  much  of  the  success  of  execution  to  Lieuts.  Charles  H. 
Davis  and  CarUsle  P.  Patterson,  U.  S.  N.,  who  have  taken  unwearied 
pains  in  the  matter.  For  currents  below  the  surface  there  is  still  wanted 
some  sure  and  easy  method  of  determining  both  direction  and  velocity, 
especially  the  latter  elements. 

Observations  being  multiplied  at  different  periods  of  the  current,  from 

•lack- water  to  slack- water,  they  are  projected  upon  diagrams,  showing 

at  a  glance  the  direction  add  velocity  at  any  particular  station.    The 

r>f  the  results  is  usually  obtained  by  inspection.    Dividing  the 

etween  slack-waters  into  quarters,  we  give  the  mean  results 

\  table,  and  place  usually  upon  the  chart  arrows 
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indicating  the  direction  or  set,  and  write  at  the  extremity,  numbers  show- 
ing the  velocity  or  rate  in  miles  per  hour.  In  cas^  of  the  observations 
made  in  Boston  harbor,  the  results  are  so  unusally  numerous  that  the 
lines  of  direction  were  confusing  to  the  eye,  and  the  connexion  between 
the  results  was  very  difficult  to  seize,  though  from  the  pains  taken,  the 
motion  of  the  water  was  traceable  in  nearly  all  its  peculiarities,  from  the 
entrance  through  the  tortuous  passages  among  the  islands,  alternately 
narrowing  and  expanding  to  the  city  wharves. 

In  the  current  chart  now  brought  before  the  Association,  the  direction 
and  force  of  the  currents  are  represented  by  lines,  the  distance  between 
which  is  inversely  as  the  rate  in  miles  per  hour.  The  scale  was  ob« 
tained  by  making  the  least  velocity  correspond  to  nearly  half  an  inch, 
and  the  greatest  to  0.06  of  an  inch.  The  reciprocals  of  the  number  of 
miles  per  hour  are  represented  by  tenths  of  inches  in  the  diagram,  cur- 
rents of  0.2,  0,6,  1, 1.6,  2  miles  per  hour  being  represented  by  lines 
parallel  to  their  directions,  and  distant  0.6,  0.2, 0.1, 0.67,  0.06  of  an  inch. 
The  chart  is  on  a  scale  of  ^oo^oo  •  The  representation  on  one  of  the  dia- 
grams corresponds  to  the  jloodj  and  in  the  other  to  the  ei&,  referring  to 
the  motion  of  the  current  from  slack-water  to  slack-water.  If  the 
current  stations  were  very  numerous,  the  straight  lines  tangent  to  the 
curves  of  motion  of  the  water  (set  of  the  current)  would  become  curves. 

It  is  easy  for  the  navigator  to  seize  the  relations  of  the  currents  he 
will  meet,  even  by  these  tangent  lines,  to  avail  himself  of  the  know- 
ledge this  imparts  of  t^  direct,  lateral,  and  eddy  currents,  to  avoid  dan- 
ger or  secure  advantage. 

The  cause  of  the  change  of  directions  and  velocities  is  in  most  cases 
well  marked,  the  generalization  presented  to  the  eye  being  connected 
with  the  form  and  position  of  the  land  above  or  below  the  water.  In 
some  cases  the  chart  indicates  tliat  the  observations  should  be  repeated ; 
and  in  others  that,  numerous  as  the  stations  are,  they  should  still  be 
increased  in  number.  Its  adoption  will  probably  thus  react,  to  improve 
the  observations  upon  which  it  is  founded. 
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Report  of  Professor  O.  M.  Mitchd^  Director  of  the  Cincinntui  Observatory  f 
to  the  Superintendent  of  the  Coast  Survey y  on  a  new  method  of  recording 
differences  of  north  polar  distances^  or  declination  f  by  electro-fnagnetism. 

• 

Dear  Sir  :  I  have  delayed  thus  far  sending  you  any  detailed  ac- 
count of  the  new  methods  of  astronomical  observation  in  use  at  the 
Cincinnati  Observatory:  partly  because  the  subject  was  constantly 
developing  by  new  experiments,  and  partly  because  at  the  New  Haven 
meeting  of  the  American  Association  for  the  Advancement  of  Science, 
this  su^ect,  at  my  request,  was  referred  to  a  committee  for  examina- 
tion. The  report  of  this  committee  having  irow  been  made,  and  the 
whole  subject  having  assumed  (by  another  year's  examination  and  ex- 
periment) a  more  definite  and  positive  form,  it  is  now  proper  to  pre- 
sent some  general  features  of  this  new  method,  some  results  already 
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reached,  and  die  probable  applications  which  remain  to  be  made  when 
suitable  instruments  shall  have  been  provided  for  the  purpose. 

Observers  are  well  aware  of  the  difference  between  observations  for 
right  ascension  and  declination.  In  the  first  the  principle  of  repetition 
has  been  extensively  introduced,  with  the  best  results ;  while  as  to  the 
other,  reliance  is  mainly  placed  on  the  accuracy  of  a  single  bisection 
of  the  star  observed  on  one  declination  wire.  More  than  two  years 
since  a  plan  had  been  executed  hj  myself,  and  applied  to  practice  in 
the  Cincinnati  Observatory,  by  wliich,  on  the  same  night,  during  one 
and  the  same  transit,  a  star  or  other  heavenly  body  could  be  observed 
on  ten  declination  wires,  with  all  the  precision  due  to  a  single  observa 
tion  by  the  cAA  methods.  More  than  a  year  has  elapsed  since  I  pre- 
sented to  the  American  Association  some  three  thousand  observaticns^ 
taken  in  twelve  nights  by  the  new  apparatus  (a  number  exceeding  the 
recorded  observations  of  a  whole  year  at  one  of  the  oldest  European 
observatories.)  Each  of  these  observations  presented  an  accuracy  supe- 
rior tO'thnse  obtained  by  the  old  methods. 

This  astonishing  rapidity  and  accuracy  gave  rise  to  a  debate,  and, 
finally,  to  the  appointment  of  the  committee  above  alluded  to.  A  mul- 
titude of  observations  have  been  made  during  the  past  year,  (and  in 
accordance  with  the  request  of  the  chairman  of  this  committee,)  variedi 
with  a  view  to  test  in  every  way  the  powers  of  the  new  machinery. 
The  results,  as  will  be  seen  by  examining  the  report  of  the  committee, 
were  entirely  satisfactory.  ^ 

It  is  proper  now  to  state,  that  by  the  new  invention,  the  transit  instru- 
ment is  converted  (at  trifling  expense)  into  a  declinometer,  or  instru- 
ment for  measuring  N.  P.  D.,  or  declination.  The  observer  is  re* 
leased  from  the  necessity  of  reading  a  divided  circle,  and  the  position 
of  his  instrument  at  the  moment  his  star  is  bisected  by  the  de- 
clination wire,  is,  by  a  single  touch,  engraved  on  metal,  and  stereo- 
tvped,  to  be  read  and  examined  when  convenience  may  permit.  On 
the  swiftest  moving  stars,  ten  bisections  are  readily  accomplished  and 
engraved  in  the  space  of  a  single  minute  of  time,  and  at  a  maximum 
hour  angle  of  only  thirty  seconds  of  time.  These  records  are  now 
made  on  a  circumference  whose  diameter  is  nearly  twelve  feet,  and 
finally  read  up  by  a  micrometer  of  as  great  perfection  as  can  be  applied 
to  the  measurement  of  any  minute  distances.  The  instrument  used 
thus  far  is  a  transit  by  Dollond,  the  properQr  of  the  United  States  Coast 
Survey,  and  furnished  by  the  Supenntendent  of  that  work.  It  is  of  old 
construction,  about  five  feet  focus ;  and  although  the  definition  of  its 
object-glass  is  satisfactory,  yet  the  optical  power  is  low,  and  a  bisection 
by  it  is  far  inferior  to  one  made  with  a  powerful  object-glass.  The 
new  machinery  attached  to  this  transit,  to  convert  it  into  a  declinometer, 
was  made  in  the  observatory  by  my  assistant  and  myself,  and  is,  of 
course,  comparadvely  rough.  The  micrometer  was  made  in  this  city, 
and  although  of  workmanship  highly  creditable  to  the  artist,  yet,  as  it 
is  the  first  ever  constricted  on  this  plan,  it  has  been  found  comparan 
tively  defective,  and  quite  incapable  of  detecting  with  certainty 'the 
minute  quantities  which  have  been  presented  for  its  examination.  Per- 
haps no  micrometer  has  ever  been  submitted  to  such  severe  tests. 

Thus  far  in  the  application  of  the  new  methods,  my  examinations 
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have  been  confined  to  zones  not  exceeding  twenty-£ye  degrees  in  width* 
There  is  no  difficulty,  however,  in  extending  these  researches  through 
the  entire  heavens,  and  comprehending  on  the  same  night  the  entire 
sweep  of  the  meridian  from  north  to  south. 

In  case  a  known  catalogue  is  under  review,  the  amount  of  work  done 
during  the  night  will  depend  solely  on  the  rapidity  with  which  the 
finders  of  the  telescope  can  be  seL  If  we  allow  for  each  star  three 
minutes,  (which,  with  an  assistant  to  set,  has  been  found  sufficient,)  we 
have  without  difficulty  two  hundred  observations  on  twenty  different 
objects  within  the  hour,  and  fora  night's  work  of  five  hours,  one  thou- 
sand wires  or  observations  recorded  on  one  hundi^ed  stars  or  other  ob- 
jects. If,  however,  the  work  done  is  independent  of  any  catalogue, 
and  we  are  sweeping  the  heavens  in  zones,  there  is  no  difficulty  in  re- 
cording both  right  ascension  and  declination  on  single  wires  just  as 
rapidly  as  the  stars  present  themselves,  even  up  to  three  hundred  stars 
per  hour  of  time.  This  has  actually  been  done.  For  the  puriK)se» 
therefore,  of  cataloguing  the  heavens,  the  new  methods  offer  aavan- 
tages  of  the  highest  importance. 

We  now  present  some  of  the  results  tending  to  demonstrate  the  de- 
gree of  precision  already  reached  in  the  determination  of  thedifierences 
of  dechnation.  As  the  whole  subject  was  entirely  new,  no  advan- 
tage could  be  gained  fi'om  the  experience  of  other  observatories,  and 
hence  the  difficulties  which  have  been  met  were  encountered  under 
the  most  unfavoraijle  circumstances.  Having,  however,  implicit  con<* 
fideace  in  the  great  principles  involved  in  the  new  machinery,  I  never 
doubted  for  a  moment  that  the  discrepancies  which  arose  would  finally  be 
traced  to  mechattical  defects,  or  to  accidental  and  unanticipated  causes. 

My  attention  has  been  exclusively  directed  to  this  single,  point : 
tckhtn  what  limils  of  error  could  the  new  apparatus  repeat  ite  own  work  on 
different  nights  on  stars  whose  difference  i^  declination  varied  Jrom  a  second  or 
two  of  arc  up  to  26^  or  30^  f 

To  convert  the  records  into  degrees,  minutes,  and  seconds,  presents 
DO  serious  difficulty,  and  has,  therefore,  not  as  yet  occupied  my  atten- 
tion further  than  to  demonstrate  with  certainty  its  practicability. 

In  my  very  earliest  observations  with  ten  dechnation  wires,  more 
than  two  and  a  half  years  since,  a  simple  inspection  of  the  record  in  the 
shape  of  ten  delicate  wedge-shaped  dots  on  metal,  with  a  powerful 
microscope,  demonstrated  at  once  the  perfection  with  which  these  re*- 
cords  were  made  within  the  narrow  space  occupied  by  these  ten  dots. 
The  wires  were  as  nearly  parallel  and  equidistant  as  we  could  place 
them.  Yet  the  small  inequalities  of  distance  were  always  measured 
with  a  precision  only  hmited  by  the  power  of  bisection  under  the  cir- 
cumstances existing  during  the  observation.  When  the  weather  was 
tranquil  and  the  stars  steady,  the  most  admirably  accordant  results 
were  reached :  on  the  contrary,  when  the  stars  were  dancing  or  ill-de- 
fined, discrepancies  were  recorded  doubtless  due  to  errors  oi  bisection; 
It  is  quite  unnecessary  to  present  the  evidence  of  accurate  movement 
within  the  above  narrow  limits,  inasmuch  as  the  wider  range  of  obser- 
vation will  include  the  more  restricted. 

When,  on  a  comparison  of  the  work  of  two^difierent  nights,  the  dis- 
crepancies were  reduced  to  the  firaction  of  a  second  of  arc,  it  became 
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maniiest  that  the  micrometer  was  (as  built)  incapable  of  measuring  with 
certainty  such  minute  quantities.  I  had  neither  time  nor  means  to 
build  a  new  and  more  perfect  instrument ;  and  finding  the  micrometer 
reliable  for  half  a  dozen  revolutions  of  the  micrometer  screw,  a  method 
of  intercomparison  of  the  work  of  two  different  ntchts  occurred  to  me, 
which,  with  my  defective  micrometer,  would  test  m  the  most  absolute 
manner  the  powers  of  the  new  machinery.     This  was  as  follows,  viz : 

The  stars  of  the  catalogue  were  observed  during  one  night  on  the 
odd  wires  J  1,  3>  5,  7,  and  9,  leaving  the  spaces  blank  on  the  engraved 
record,  which  corresponded  to  the  even  wires,  2,  4,  6,  8,  and  10* 
Everything  remaining  untouched,  on  the  following  clear  night  the  same 
stars  were  observed  on  these  even  wires,  and  dius  a  decade  of  dots 
was  recorded,  of  which  five  were  engraved  on  one  night,  and  five 
others  on  the  following  one. 

These  records  thus  intermingled  and  interlocked,  were  now  easily 
read  by  the  micrometer;  and  f^ing,  as  they  did,  within  the  limits  of 
reliable  performance  of  the  micrometer,  the  capacity  of  the  instrument 
to  repeat  itself  on  different  nights  was  tested  in  the  most  absolute  man- 
ner, no  matter  if  the  stars  observed  comprehended  a  zone  of  even  25^ 
or  30^.  It  is  proper  to  remark  that  in  all  these  observations  I  was 
assisted  by  Mrs.  Mitchel,  the  stars  being  taken  by  us  alternately;  the 
reading  up  was  done  principally  by  herself,  while  the  duty  of  record* 
ing  fell  to  me.  In  this  way  the  results  reached  would  be  independent 
of  any  personal  idiosyncracy,  while  the  readings  being  made  by  one 
person  and  recorded  by  another,  no  bias  could  possibly  be  given  to  the 
person  reading. 

In  our  first  experiment  of  interlocking  observations,  forty-eight  hours 
elapsed  before  it  became  possible  to  remove  the  metal  plate  firom  the 
pier,  during  which  interval  of  time  there  were  constant  changes  in  the 
atmosphere,  with  storms  of  rain  and  wind.  It  was  therefore  with  no 
small  anxiety  that,  on  closing  the  observations,  the  microscope  was 
turned  upon  the  decade  of  dots,  the  work  of  two  nights,  at  intervals  of 
forty-eight  hours.  The  examination  was  in  the  highest  degree  satis- 
factory. The  dots  were  placed  with  a  precision  and  beauty  perfectly 
astonishing,  and  no  eye,  thus  iar,  with  tne  microscope  itself,  has  been 
able  to  mark  the  difl^rence  between  a  decade  of  dots  struck  on  two 
diflferent  nights,  and  one  struck  all  on  the  same  night.  It  did  not  re* 
quire  the  micrometer  screw  to  decide  the  question  as  to  whether  the 
instrument  had  repeated  itself  on  the  two  different  nights.  This  was 
obvious  fit>m  a  mere  inspection  of  the  dots  by  the  microscope.  In  two 
instances  on  the  extreme  stars  there  was  a  slight  deviation  fi^m  the 
uniformity  of  the  placing  of  the  dots.  I  suspected  this  to  be  owing  to 
the  action  of  the  wires  attached  to  the  arm  and  conducting  the  current 
fix>m  the  battery  through  the  electro*magnet.  Ample  length  was  given 
to  tbe  wire,  but  there  yet  remained  in  it  a  sufficient  stiffiiess  to  affect 
the  place  of  the  arm  in  its  extreme  positions,  by  a  minute  amount. 
This  was  fully  demonstrated  by  experiment  on  the  following  night.  A 
star  was  brought  to  bisection  on  a  wire,  and  while  thus  located  the  con- 
ducting wires  were  gently  touched  by^  the  hand  of  the  observer  and 
the  instrument  was  seen»to  yield  to  every  touch.  A  source  of  error  was 
thus  detected,  of  a  minute  character  indeed,  but  of  vast  importance 
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where  tenths  of  seconds  of  arc  were  the  quantities  under  examination. 
The  admirable  agreement  now  found  to  exist  uniformly  between  the 
work  of  different  nights  encouraged  me  to  go  back  and  remeasure, 
with  greater  care,  the  old  work  still  remaining  engraved  on  the  plate. 
By  using  a  mean  of  two  or  three  measures  the  observations  were 
brought  to  the  most  surprising  coincidence.  I  did  not  attempt  a  remea- 
8ure  of  all  the  observations,  but  contented  myself  with  a  rigid  examina- 
tion of  a  single  pair  of  N.  A*  stars,  among  whose  observed  differences 
of  declination  av^age  discrepancies  existed.  I. copy  the.  final  results, 
remarking  simply  that  the  observations  were  made  between  the  26th 
May  and  the  30th  June  inclusive. 

The  following  are  the  decimals  of  a  revolution  of  the  micrometer 
screw  in  the  ten  observations : 
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I  shall  now  present  a  few  measures  of  the  sun's  diameter,  in  which 
it  must  be  ol3served  that  only  relative  quantities  are  obtained.  Taking 
the  N.  A.  as  accurate  on  any  one  day  of  those  indicated  in  the  observa- 
tions, we  found  the  power  of  the  new  apparatus  to  trace  the  apparent 
changes  in  the  sun's  diameter.  -  This  is  not  yet  absolute  work. 

Observations  of  the  O  diameter  at  the  Cincinnati  Observatory,  iSep^,  1 860. 
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The  work  in  1850  was  measured  with  the  defective  micrometer,  and 
I  attribute  the  increased  discrepancies  to  this  cause,  rather  than  to  any 
inaccuracy  in  the  observations  or  records. 

On  the  application  of  the  principle  already  explained,  of  intermingling 
the  observations  of  two  different  nights,  most  of  the  large  discrepancies 
which  had  for  a  long  time  annoyed  me,  and  which  I  felt  were  due  to 
imperfections  in  the  micrometer  (but  which  I  had  not  hitherto  been  able 
to  demonstrate,)  all  disappeared,  and  the  results  have  since  exhibited 
the  most  surprising  harmony.  I  shall  present  only  a  few  specimens  of 
the  work  done,  as  a  more  full  and  elaborate  report  will  be  made  here- 
after. • 

Observations  of  June  16  and  17,  1851. 
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I  present  one  more  specimen  of  the  same  kind  of  work,  with  some 
slight  additional  secunty  for  accuracy,  simply  remarking  that  here 
again  the  stars  were  observed  by  L.  and  M.  without  any  specific  order: 

Diff.  Seconds. 
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Here  it  will  be  seen  there  is  no  accumulation  of  error  due  to  the  in- 
creased distance  between  the  stars  observed.  This  will  also  become 
more  evident  by  examining  the  observations  of  intervals  between  wide 
stars  on  the  preceding  nights  already  reported. 

I  am  now  satisfied  that  the  errors  which  yet  remain  may  be  dimin- 
ished one-half  by  the  use  of  ten  instead  of  five  declination  wires;  and, 
finally,  that  all  work  for  difference  of  declination  between  stars  may  be 
accomplished  with  an  accuracy  equal  to  the  best  micrometer  worki 
when  the  stars  are  but  a  few  seconds  apart. 

The  best  work  done  in  the  world,  (so  far  as  I  know,)  has  been  ac- 
complished in  the  Imjierial  Russian  Observatory  at  Pulkova,  and  is 
reported  by  M.  Struve  in  his  great  work  on  that  institution.  By  the 
greatest  refinement  of  art  and  skill  on  a  few  stars,  the  accordance 
between  the  determinations  of  different  nights  has  been  brought  to 
within  a  limit  of  probable  error  of  two-tenths  of  one  second  of  arc.  It 
will  be  seen  by  examining  the  results  reported,  that  the  new  method, 
in  the  very  infancy  of  its  application,  with  defective  instruments,  low 
optical  power,  and  with  every  possible  disadvantage  to  contend  with, 
has  aheady  rivalled  in  Eiccuracy  the  best  work  ever  done.  Indeed,  the 
last  work  reported  greatly  surpasses  the  Pulkova  work  in  accuracy,  as 
the  average  error  on  ten  differences  of  declination  amounts  to  no  more 
than  twenty-five  hundredths  of  one  second  of  arc,  while  the  average 
error  in  the  Pulkova  observations  amounts  (on  difierences  of  declina- 
tion) to  forty-hundred ths  of  one  second  of  arc. 

But  the  old  methods  have  already  been  pushed  to  their  ultimate  limit 
of  attainable  precision.  Of  this,  I  think  any  one  will  be  convinced  who 
will  read  M.  Struve's  admirable  history  of  the  Pulkova  Observatory 
and  its  instruments.  On  the  contrary,  in  the  new  method,  almost 
nothing  has  been  done.  Any  one  who  has  used  telescopes  of  low  power 
and  those  of  great  power,  need  not  be  reminded  of  tne  extraordinary 
advantage  which  high  optical  power  and  good  definition  gives  in  bisect- 
ing a  star. 
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In  the  great  refractor  of  the  CincinDati  Observatory,  t  Bootis  is  di- 
vided into  two  beautiful  stars,  some  two  seconds  of  arc  asunder,  each 
round  and  sharp;  while  in  the  small  instrument  used  in  the  foregmng 
observations,  the  same  star  appears  as  a  single  object,  a  large  mass  of 
light*  In  case  it  were  possible  to  employ  the  optical  power  of  the  great 
refractor,  the  most  astonishing  increase  of  accuracy  might  be  anticipated. 
If  such  an  object-glass  were  mounted  as  a  transit,  Uie  records  would 
then  be  made  very  conveniently  on  the  circumference  of  a  circle  thirty 
feet  in  diameter,  and  a  second  of  arc  would  occupy  a  space  nearly 
three-fold  greater  than  that  now  in  use  by  me,  and  four-fold  greater 
than  is  elsewhere  employed  (so  far  as  I  know)  in  the  world.  Again, 
thus  far,  it  must  be  remembered  that  the  preceding  results  are  the 
means  oijive  wire  observations.  There  is  no  difficulty  in  increasing  the 
number  of  wires  to  ten  or  even  fifteen,  should  it  be  desirable.  In  short, 
the  new  method  is  capable  of  almost  indefinite  expansion  and  increased 
accuracy — 1.  By  increase  of  optical  power.  2.  By  perfecting  the  me- 
chanical arrangements.  Su  By  increasing  the  radius  of  the  recording 
circle.  4.  By  increasing  the  number  of  observations,  or  the  number  of 
declination  wires. 

The  new  method  also  involves  a  principle  of  wonderful  value  in  the 
delicate  work  to  which  it  must  be  applied.  I  mean  the  power  of 
stereotyping  the  positions  of  the  instrument,  so  that  the  observations 
may  be  scrutinized  at  leisure,  and  be  read  and  re-read  until  the  error 
of  reading  up  shall  be  reduced  to  an  insensible  quantity :  this  cannot 
be  done  in  the  old  method. 

What,  then,  may  we  not  anticipate  fix>m  the  application  of  this  new 
machinery,  under  favorable  circumstances,  to  the  examination  of  the 
heavens  ?  If  Struve  dared  pronounce  his  instrument  competent  to  the 
determination  of  parallax,  proper  motion,  &c.,  with  results  discrep- 
ant to  two-tenths  of  one  second,  then  indeed  has  the  new  machinery 
converted  a  small  inferior  transit  into  an  instrument  competent  to  cope 
with  these  grand  mechanical  questions. 

Apply  it,  then,  to  instruments  of  perfect  construction,  of  high  optical 
power,  with  eaual  advantages  of  high  mechanical  perfection,  with  a 
full  ten-wire  diaphragm,  interlock  the  observations  until  the  po^er  of 
the  micrometer  is  fully  and  positively  determined,  and  then  who  will 
dare  to  anticipate  the  results  which  may  be  reached  by  such  a  combi- 
nation of  science  and  mechanical  power  ?  Motions  which  have  hitherto 
required  centuries  for  their  detection  and  measurement,  variations  in 
the  proper  motions  of  the  fixed  stars,  which  have  only  been  surspected, 
panillax  annual  and  systematic — even  the  position  of  the  double  stars 
themselves^-may  not  all  these,  to  say  nothing  of  aberration,  nutation, 
precession,  fall  fully  within  the  range  of  rapid  and  positive  research  ? 

With  the  delicate  and  powerfiil  machinery  for  determining  R.  A.,  on 
which  no  less  than  twenty-five  wires  are  successfully  employed,  com- 
bined with  this  no  less  powerful  means  of  measuring  difference  of  decli- 
nation, may  we  not  hope  that  even  in  the  lifetime  of  a  single  observer, 
some  of  the  dark  problems  of  the  heavens  which  now  defy  our  utmost 
e0brt8  may  be  resolved  and  yield  up  their  long  and  deeply  concealed 
mysteries?    My  only  regret  is,  that  I  do  not  possess  the  means  to  exe- 
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cdte  an  immediate  application  of  these  new  metbods  to  the  resolution  6f 
these  high  and  profound  problems. 

Very  respectfully,  your  obedient  servant, 

O.  M.  MITCHEL, 
Professor  A.  I>.  Bache, 

SuperitUendent  of  the  Coast  Survey. 
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APPENDIX  No.  10. 

Extracts  from  the  report  of  Professor  Agassiz  to  the  Superintendent  of  the 
Coast  Survey  J  on  the  examination  of  the  Florida  reefs,  keys,  and  coast, 

Cambridge,  Avgust,  1851. 

Sie:  The  following  report  of  the  examination  made  by  me  of  the 
Florida  reefs,  keys,  and  coast,  is  prepared  ij^compliance  with  your  re- 
quest: 9 

Topography  of  Florida. 

To  form  a  correct  idea  of  the  Florida  reefs,  it  is  of  paramount  im- 
portance to  keep  in  mind  the  topographical  features  of  the  whole  coun- 
tiy.  The  peninsula  of  Florida  projects  between  the  Gulf  of  Mexico 
and  the  Atlantic,  irom  the  30th  degree  of  northern  latitude,  nearly  to 
the  24th,  as  a  broad,  flat,  low  promontory,  which  has  generally  been 
considered  a  continuation  of  the  low  lands  of  the  southern  States. 
But,  as  we  shall  see  hereafter,  this  is  not  the  case,  or,  at  least,  not  with 
respect  to  the  southern  extremity  of  the  peninsula,  which  consists  of 
the  same  formations  as  the  reef  itself.  Again,  in  a  physical  point  of 
view,  Florida  is  not  limited  to  those  tracts  of  land,  forming  the  penin- 
sula, which  rise  above  the  level  of  the  sea,  for  the  extensive  shoals 
along  its  southern  extremity,  between  the  main  land  and  the  keys  and 
reefs,  as  well  as  those  extending  to  the  west  as  far  as  the  Tortugas, 
whence  they  stretch  along  the  western  coast,  in  fact  belong  to  it,  and 
are  intimately  connected  with  it,  by  their  physical  character.  There 
is  a^milar  tract  of  flats  along  the  eastern  shore,  but  it  i?  not  so  ex- 
tensive as  on  the  southern  and  western  shores,  nor  does  it  partake  bb, 
largely  of  the  peculiar  character  of  the  peninsula,  being  chiefly  formect 
of  the  alluvial  sand,  drifted  ashore  by  the  waters  of  the  Atlantic. 

We  shall  have  occasion,  however,  to  show  hereafter  that  the  narrow 
longitudinal  islands,  which  extend  close  to  the  main  land  almost  for  the 
whole  length  of  the  eastern  shore,  are  probably  a  direct  continuation  of 
the  keys,  covered  with  drifted  sand.*  This  is  certainly  the  case  with 
the  range  of  keys  extending  from  the  main  land  to  Cape  Florida,  which 
limits  to  the  east  the  bay  of  Miami,  their  formation. being  of  coral  rock, 
but  covered  by  silicious  drift-sand.  <; 

As  to  the  southernmost  extremity  of  the  main  land  proper,  it  is  very 

difficult  to  determine  its  outlines,  as  it  consists  of  innumerable  islands, 

• •       ■ f 

*A  direct  investigstioii  of  this  point,  which  did  not  come  within  the  limits  of  my  rarrey; 
wwdd  be  of  considerable  practical  importance,  inasmuoh  as  it  may  lead  to  the  disooveijr 
of  a  basis  of  coral  rock,  affording  a  fiir  more  solid  foundation  for  the  construction  of  the  ISghtr 
hiMisea  wanted  along  that  coast  than  the  loote  shore  detritus. 

10 
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sometimes  fleporated  hy  narrow  channels,  and  sometfanes  assnming^ffae 
character  of  real  islands  only  at  high  water,  being  mosdy  connected 
with  the  main  land  by  very  shallow  flats;  This  is  especially  the  case 
along  the  soDthwestem  extremity  of  the  peninsula.  The  outline  of  the 
southern  shore,  however,  between  Cape  Fl^da  and  Cape  Sablcr  is 
better  defined^-^msenting,  in  almost  unblDken  continuity,  steep  blufi^ 
of  the  same  coral  limestone  which  forms  the  bottom  of  the  everglades, 
and  may  be  traced,  without  inteiruption,  along  the  Miami  from  the  sea* 
shore  to  the  everglades. 

South  of  the  main  land,  between  it  and  tb^  range  of  keys,  there  are 
extensive  flats,  which,  even  at  high  water,  are  but  slightly  covered,  and 
which  the  retreat  of  the  tide  lays  bare,  leaving  only  narrow  and  shallow- 
channels  between  the  dry  flats,  with  occasional  depressions  of  greater 
depth.  These  mud  flats  extend  not  only  between  the  main  land  and 
the  keys  as  &r  as  Cape  Sable,  but  may  be  traced  to  the  north  along 
the  western  shores  of  the  continent,  and  to  the  west  along  the  northern 
shores  of  the  keys^  not  oi^  as  far  as  Key  West  and  the  M)Sirqu^sas» 
but  even  to  the  Tortugas. 

There  is,  however,  this  remark  to  be  made — ^that  to  the  west  the 
mud  flats  become  covered,  by  degrees,  with  deeper  and  deeper  wat^r ; 
or,  in  other  words,  that  these  low  grounds^  extending  between  the  main 
land  and  the  main  range  of  keys,  dip  slightly  to  the  west,  being  grad- 
ually  lost  in  the  shoals  extending  north  of  the  Marquesas  and  the  Tor- 
tugas, along  the  western  shore  of  the  peninsula.  These  flats  are 
interspersed  with  innumerable  low  islands,  known  in  the  country  by 
the  generic  appellation  of  the  Mangrove  islands,  respecting  which  we 
shall  give  furtner  details  hereafter. 

The  shX>als  between  Cape  Sable,  Cape  Florida,  and  the  main  range 
of  keys,  are  literally  studded  with  these  Mangrpve  islands.  Sometimes 
they  are  distributed  without  apparent  regularity  ^  sometimes,  as  to  the 
north  of  Key  Largo,  they  form  a  continuous  range  between  the  main 
land  and  the  keys.  They  are  also  very  numerous  along  the  main  keys, 
or  at  least  along  that  side  of  them  which  is  turned  towards  the  most 
extensive  mud  flats.  Sometimes  these  Mangrove  islands  form  little 
aichipelagoes  of  innumerable  small  islets,  so  intimately  interwoveqgjBind 
^separated  by  such  narrow  and  shallow  channels,  as  to  be  almost  im- 

£^netrable.  Such  archipelagoes  occur  chiefly  to  the  north  of  Bahia 
onda  and  the  Pine  iskmds,  as  well  as  to  the  northwest  of  Key  West* 
The  luxuriant  vegetation  which  rises  from  these  low  islands,  consisting 
•chiefly  of  mangroves,  gives  them  a  very  peculiar  appearance*  We 
*8faall  have  occasion  to  return  to  this  subject,  when  we  attempt  to  explain 
.the  formation  of  the  difirrent  islands  connected  with  the  Florida  reef 
and  the  main  land.  The  whole  tract  between  Cape  Sable  and  the  keys, 
«east  of  Bahia  Honda,  as  far  as  Cape  Florida,  or  at  least  as  far  as  Sol- 
dier key,  is  so  shoal  that  it  will  forever  remain  inaccessible,  except  to 
very  small  vessels. 

The  keys  consist  of  an  extensive  range  of  low  islands,  rising  but  a 
few  feet,  perhaps  from  six  to  eight  or  ten,  or  at  the  utmost  tb  twelve 
or  thirteen  feet,  above  the  level  of  the  sea.  They  begin  to  the  north  of 
Cape  Florida,  where  they  converge  towards  the  main  land,  extending 
an^ttie  form  of  a  flat  crescent  in  a  southwesterly  direction,  gradually 
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receding  from  the  main  land  until,  opposite  Cape  Sable,  tbey  have  so 
far  retreated  as  to  be  separated  from  it  by  a  shallow  she^t  of  water 
forty  miles  wide.  Farther  to  the  west  they  project  in  a  more  westerly 
course,  with  occasional  inteiruptions,  as  far  as  the  Tortugas,  which  form 
the  most  western  group.  They  consist  either  of  accumulated  dead 
corals,  of  coral  rocks,  or  of  coral  sand,  cemented  together  with  more  or 
less  compactness*  Their  form  varies,  but  is  usually  eloi^ated  and 
narrow,  tneir  greatest  longitudinal  extent  fi)llowing  the  direction  of  the 
main  rai^e,  except  in  the  group  of  the  Pine  islands^  where  their  course 
is  almost  at  right-aiigles  with  the  main  range — a  circumstance  which 
we  shall  attempt  hereafter  to  explain. 

Sfost  of  these  islands  are  small,  the  lazgest  of  them,  such  as  Key 
AVest  and  Key  Lai;go,  not  exceeding  ten  or  fifteen  miles  in  length ; 
others  only  two  or  three,  aiHl  many  scarcely  a  mile«  Their  width  va- 
ries &om  a  quarter  to  a  third  or  half  a  mile,  the  largest  barely  measuring 
a  mile  across;  but  whatever  the  difference  in  their  sixe,  they  all  agree 
in  one  respect — that  their  steepest  shore  is  turned  towards  the  Gulf 
Stream,  while  their  more  gradual  slope  inclines  towai'ds  the  mud  fiats 
which  they  encircle* 

This  is  a  point  which  it  is  impoiftant  to  notice,  as  it  will  assist  us  in 
oyr  compai'isoa  between  the  keys  and  the  shore  bluffs  of  the  main  land, 
as  well  as  with  the  outer  reef  and  the  reefs  of  other  seas,  in  all  of  which 
we  find  that  the  seaward  shore  is  steeper  than  that  turned  towards  the 
main  land,  or,  iu  the  caseofcirculcir  reefs  enclosg:ig  basins  (atolls,)  than 
that  which  borders  the  lagoon. 

The  reef  proper  extends  parallel  to  the  main  range  of  keys,  for  a 
few  miles  south  or  southeast  of  it,  following  the  same  curve,  and 
never  receding  many  miles  firom  it.  The  distance  between  the  reef 
and  the  main  range  of  keys  varies  usually  from  six  to  two  or  three 
miles,  the  widest  separation  being  south  of  Key  West  and  east  of  the 
Ragged  keys,  where  the  space  is  about  seven  miles.  Between  this 
reef,  upon  which  a  few  small  keys  rise  at  distant  intervals,  and  the 
main  ra^ge  of  keys  already  described,  there  is  a  broad,  navigable 
channel,  extending  the  whole  length  of  the  reef  from  the  Marquesas 
to  Cape  Florida,  varying  id  depth  from  three  to  six  and  seven  fatnoms, 
and,  except  off*  Looe  key,  where  the  passage  is  not  more  than  fourteen 
feet  deep  at  low  water,  averaging  from  three  to  four  fathoms. 

Farther  ea^t  the  average  depth  is  again  the  same  as  at  Looe  key ;  but 
it  becomes  gradually  more  and  more  shoal  towards  the  east,  measuring 
usually  about  two  fathoms,  or  even  less,  to  the  east  of  Long  key  and 
Key  Largo,  but  deepening  again  somewhat  towards  Cape  Florida, 
where  the  reef  converges  towards  the  main  keys  and  the  mail}  land. 
Protected  by  the  outer  reef,  this  channel  affords  a  very  safe  navigation 
to  vessels  of  medium  size,  and  would  allow  a  secure  anchorage  almost 
everywhere  throughout  the  whole  length  of  the  reef,  were  the  numerous 
deep  channels  which  intersect  the  outer  reef  well  known  to  navigators 
and  marked  by  a  regular  system  of  signals.  As  it  is,  however,  the 
reef  seems  to  present  an  unbroken  range  of  most  dangerous  shoal 
grounds,  upon  which  thousands  of  vessels,  as  well  as  milhous  of  prop- 
eity,  have  already  been  wrecked.  These  facts  have  a  stronger  claim 
upon  the  attention  of  the  government,  since  there  are,  as  already  re» 
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marked,  numerous  passages  across  the  reef  which  might  enahle  eiren 
the   lorurest   vessels  lo  tiacl  shelter   and   safe  anchorage  behind  this 
threnfrnin^  shallow  barrier.  ••••••         • 

The  iwf  pn>|)er,  as  we  have  remarked  above,  runs  almost  parallel 
tt)  tlie  nuiin  nmge  of  keys  from  Cape  Florida  to  the  western  extremity 
of  lht»  Mart|uosus,  where  it  is  lost  in  the  deep.  It  follows  in  its  whole 
extent  tlu*  same  curve  as  the  keys,  encircling  to  the  seaward  the  skip 
channel  tilready  mentioned*  This  is  properly  the  region  of  living 
ct»nil8* 

ThnmgluHit  its  whole  range  it  does  not  reach  the  surface  of  the  sea, 
exerpi  iu  a  fi»w  points  where  it  comes  almost  within  the  level  of  lo^r* 
water»tnark.  sriviug  rise  to  heavy  breakers,  such  as  Carysfort,  AlligattHr 
n'ef»  Tennessiv  nvf,  and  a  few  other  shoals  of  less  extent,  but  perhaps 
not  lensi  dangerous*  In  a  few  localities  fragments  of  dead  coral  and 
Ct»rul  vstnul  beuin  li>  accumulate  upon  the  edges  of  the  reef,  forming 
pmtdl  kevs,  w^luch  vary  in  fi>rm  and  pjsiiion  according  to  the  influence 
\^(  ]it»t''s\>lowiiig  from  diHbrent  directious — someiimes  in  the  directioa 
of  lite  (tulf  Slri^um  trom  southwest  to  northeast,  but  more  frequently  in 
the  opponite  iliivcrioa,  the  prevaihng  winds  blowing  from  the  north- 
rtiitt%  Such  art*  5?innbit*ro  kev»  Lixx?  kev,  the  Sambos,  and  Sand  kev- 
lleir  ntul  thei\»  an*  isolattnl  coral  bt^ulders,  which  present  projecting 
mM«tj*en  above  w^utvT,  such  as  the  Dry  Rivks,  west  of  Sand  key;  Peli- 
cun  reef,  e<ist  of  it ;  with  many  olhtM*s»  more  isolated.  Though  continu- 
oui«»  the  outer  nn^f  is%  however,  not  s^i  uniK>rm  as  not  to  present  many 
bhHul  pus,H»^»8  over  His  cn^sl*  dividing  it,  as  it  were,  into  many  sub- 
ttMit  ttte  elongated  luUtH^ks,  simiUur  iu  li>rui  to  the  main  keys,  but  not 
tminy  aboM;  w«tet\  {uul  iu  which  the  depivssioos  alluded  to  correspond 
to  iht*  eliatuielj*  iutt^rsvvtin\r  the  keys*  Thesi^  bnxid  pass;ii:es  leading 
into  the  ?hlp  ehautu  U  which  may  bo  available  as  entrances  into  the 
wiliMUielMMUjiie  within  the  nvf,  aa^  chietly  the  inlet  in  front  of  Key 
timniii  tuul  to  the  west  of  Cai;vsti>rt  nvt,  with  nine  tcet  of  water;  a  pas- 
ture betwnni  Kieuch  r«vf  and  IVklo  r*HM*  witi:  ten  teet;  ant>ther  be- 
tween VNuieh  nvf  and  Cok:us  iwt»  aL<*>  with  tea  tt^^t:  another  between 
duenpi  leef  imd  Alliuator  iivt*,  with  two  farhoc:s  :  another  between 
Alhitiitor  leeT  and  Tennessee  n^^t*,  \>iih  two  fiuLi  ms  nnd  a  hall';  and  a 
•Kill  lo  the  went  of  Teiuiessce  rct^f,  varying  in  depth  tk>m  two  and  a 
IimII  to  lhi*ee  fnlliotuH, 

The  leiiuiik  wliieh  lias  been  nuule  res|iecting  the  mud  flats  and  their 

(iiiMlMMl  deeiteitin^  fhun  enst  to  west,  applies  ciiunlly  to  the  general 

|i:iiliiM'<«  mT  the  intiiit   \v%'\\  us  well  as  to  the  inteiveninir  channel.     To 

||ii!  I'Jiohvmd  iIh'  ehfiiniel  ik  shnlK^wer,  the  ground  annmdthe  keys  and 

nil  b»''OHiett  ■honler,  nitd  there  is  a  g)^adu;d  dip  towards  the  west, 

^0()i  U  llMilo'o  the  rniiiie\in|)  le?*H  intirketl  iH^tNxetn  the  key s  west  of  Key 

\S\»\i  IM  lhr«  hii^e  ^iniipM  of  the  so*eidled    Mangn>ve   ishinds,  and  the 

|i^||tlctfHK,  beviMiil   whu'h  theie  \h  even  au  exttuisive  interruption  in 

'•♦oioti  ol  the  kr>H  heliiie  we  ivtieh  the  Tortnens.     These  last, 

MM  W<<ll  Ho  the  hiink  wept  ol"  tht^se  k«As»  In^lonir  none  the  less 

in   lilMH"   ol  ke\H,  Itoni  whieh  lh<*y  are  only  separated  by  a 

i»ivM  immI  del  |M'|   depirK«iitn»     Wi^sl  of  Sand  key  the  reef 

(jiHiliiidlv  |e:}a  t  liMiti*di  uiuil  it  is  finally  lost  where  the 
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ship  channel,  south  of  tlie  Marquesas,  expands  into  the  broad  depres- 
sion, separating  thai  group  of  keys  and  shoals  from  the  Toitugas. 

In  order  to  understand  fully  not  only  the  topography,  but  also  the^ 
mode  of  formation  of  all  these  keys  and  reefs,  it  must  be  remembered 
that  the  rising  reefs,  which  form  more  or  less  continuous  walls,  reach-, 
ing  at  unequal  heights  nearly  to  the  surface,  or  above  the  level  of  the^ 
Waters,  are  only  a  particular  modification  of  those  formations  growing, 
upon  coral  grounds  under  special  circumstances.  It  has  been  ascer- 
tained, whenever  similar  investigations  have  been  made,  .that  living 
corals  do  not  occur  in  depths  exceeding  twenty  fathoms,  that  the  reef- 
building  species  prosper  from  a  depth  of  about  twelve  fathoms  nearly 
to  the  surface,  and  that  difierent  species  follow  each  other  at  successive 
heights.  Now,  if  we  keep  in  mind  these  facts^,  we  shall  see  that  all 
the  coral-bound  islands  of  the  West  Indies,  as  well  as  of  xhe  main, 
land  of  Central  America,  constitute  an  extensive  coral  field,  divided  by 
broad,  deep  channels,  over  which  the  coral  reefs  extend,  with  different 
features,  according  to  the  depths  in  which  they  occur  and  the  changes, 
which  their  own  growth  has  gradually -introduced  upon  the  localities 
where  they  are  found,  influenced  and  modifieci  to  some  extent  also  by 
the  direction  of  the  prevailing  currents  and  the  action  of  the  tides. 

The  formation  of  the  main  range  of  keys  in  their  primitive  conditioti 
as  a  reef — for,  as  we  shall  see  hereafler,  they  have  oeen  a  sub-marine 
reef  before  they  rose  as  islands  above  the  level  of  the  ocean — ^the  foi:- 
mation  of  this  range,  we  repeat,  at  gradually  greater  distances  from  the 
main  land,  as  we  follow  their  course  firom  east  to  west,  has  been  simply 
owing  to  the  depth  of  the  bottom  from  which  the  reef  has  risen.  It 
has  followed  the  line  of  ten  or  twelve  fathonis  depth  ;  and  if  there  is 
so  wide  an  interruption  between  the  Marquesas  and  the  Tortugas,  it  is 
because  tlie  ground  is  deeper  over  that  space.  Again,  if  the  Pind 
islands  have  a  northwesterly  direction,  while  the  main  range  runs  more 
from  east  to  west,  it  is  no  doubt  becausie  the  body  of  water  emptying 
from  the  nortliern  part  of  the  gulf,  along  the  western  shores  of  the 
peninsula,  has,  for  a  time,  run  chiefly  over  that  field,  while  the  tract  o^ 
mud  flats  between  the  keys  and  the  main  land  was  filling  prior  to  the 
formation  of  the  outer  reef,  the  rising  of  which,  as  an  external  barrier, 
must  have  modified  greatly  the  course  of  the  currents  north  of  the  keys 
at  a  later  period,  leaving  between  them  only  a  few  narrow  but  naviga- 
ble channels,  such  as  exist  now  between  the  Marquesas  and  the  Man- 
grove islands,  between  these  and  Key  West,  and  between  the  Pine 

islands  and  the  group  of  Bahia  Honda. 

•  •  «i  *  •  ^  •  ••' 

We  would  only  add  that  the  absence  of  corals  along  the  western 
shore  of  the  peninsula,  at  present,  is  probably  owing  to  the  chaActef 
which  that  shore  has  assumed  in  the  progress  of  time,  for  the  peninsula 
itself  has  once  been  a  reef,  at  least  as  far  as  the  28th  degree  of  north 
latitude,  as  is  shown  by  the  investigation  of  the  everglades,  and  by  the 
examination  of  the  rocks  at  St.  Augustine. 

This  latitude  is  the  natural  northern  limit  of  the  formation  of  coral 
reefs,  as  also  of  the  extensive  growth  of  stony  corals ;  though  on  the  south- 
ern shores  of  the  North  American  continent,  these  formations  seem  to 
have  extended  far  beyond  their  usual  bounds,  probably  under  the  in- 
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fluence  of  tfaelu^  tenuperature  of  the  Gulf  Stream,  fiir  not  only  do  Ae 
narrow,  loi^tudinal  islands  which  extend  along  the  eastern  shcx'e,  and 
their  direct  connexion  with  the  small  keys  north  of  Cape  Florida,,  indi* 
cate  their  coralline  origin,  but  we  have  even  under  the  32d  degree  ofnorth 
latitude  extensive  coral  formations  at  the  Bermudas  stiU  flourishiag  in 
the  present  day.  If  the  growth  of  corals  has  been  sti^ped  along  the 
eastern  shore,  it  must  be  ascribed  to  the  invasion  of  drift  sand,  which 
extends  over  the  everglades,  as  well  as  along  the  eastern  shcres  as  far 
south  as  the  Miami,  Key  Biscayne,  and  the  bay  of  the  MianaL 


Mode  of  farmalitm  of  the  reef 

The  reefs  of  Florida  as  they  have  been  described  in  the  fbiegCMng 
sketch  of*  the  topography  c^that  State,  and,  indeed,  the  separate  parts 
of  each  of  these  reefs,  in  their  extensive  range  from  northeast  to  south- 
west, present  such  varieties  as  win  afibrd,  when  judiciously  combined, 
a  complete  history  of  the  whole  process  of  their  formation. 

Here  we  have  groups  of  living  corals,  beginning  to  expand  at  con- 
siderable depth,  and  forming  isolated,  disconnected  patches,  the  first 
rudiments,  as  it  were,  of  an  extensive  new  reef.  There  we  have  a  con- 
tinuous range  of  similar  corals  in  unbroken  continuity  for  miles»  or  even 
hundreds  of  miles,  rising  at  unequal  heights  nearly  to  the  surface. 

Here  and  there  a  few  heads  or  large  patches,  or  even  extensive  flats 
of  corals,  reach  the  level  of  low-water  mark,  and  may  occasionally  be 
seen  above  the  surface  of  the  waters,  when  the  sea  is  more  agitated  than 
by  the  simple  action  of  the  tides.  In  other  places  coral  sands  m  loose 
fragments  of  corals,  larger  or  smaller  boulders,  detached  from  lower 
parts  of  the  living  reef,  are  thrown  upon  its  dying  summits,  and  thus 
form  the  first  accumulation  of  solid  materials,  rising  permanently  above 
low*water  mark ;  collected  sometimes  in  such  quantities  and  at  such 
heights  as  to  remain  dry,  stretching  their  naked  heads  above  high  water. 

In  other  places  these  accumulaliosis  of  loose,  dead  materials  have 
entirely  covered  the  once  living  corals,  as  far  as  the  eye  can  reach  into 
the  depth  of  the  ocean :  no  sign  of  life  is  left,  except  perhaps  here  and 
there  an  isolated  bunch  of  some  of  those  species  of  corals  which  nat- 
urally grow  scattered,  or  of  those  cither  organisms  which  congregate 
around  or  upon  coral  reefs;  but  the  increase  of  the  reef  by  the  natural 

Srowthof  the  reef-building  corals  is  at  an  end.  Again^in  other  places, 
y  the  further  accumulation  of  such  loose  materials^  and  the  peculiar 
mode  of  aggregation  which  results  from  the  action  of  the  sea  upon 
them,  nnd  which  will  be  more  fully  explained  hereafter,  extensive 
islaqd^  are  formed,  ranging  in  the  direction  of  the  noain  land,  which 
guppOTt  them.  Elsewhere  we  may  find  the  whole  extent  of  the  reef 
ijios  cit^^^red,  which,  after  a  still  more  protracted  accumulation^  perhaps 
l^^^^ioes  united  with  some  continental  shore. 

HqK9  it  must  be  obvious,  that  from  a  comparison  of  so  many  separate 

,,^^5  of  the  growth  of  a  coral  reef,  a  correct  insight  may  be  obtained 

ilo  the  process  of  its  formation ;  and,  indeed,  in  thus  tdluding  to  the 

Iferent  localities  which  came  under  our  own  observation,  we  have 
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cdretidy  given  ti  general  hialoiy  of  ijts  progress,  winch  tre  now  proceed 
Co  illustrate  more  in  detail. 

We  would,  However,  first  remark,  that  the  e^raordiaary  varieties 
"which  exist  in  the  natural  conditioo  of  different  parts  of  the  same  reef, 
or  of  different  reefs,  when  compared  with  each  other,  fi^Uy  explain  the 
discrepancies  between  the  repoits  which  have  been  obtained,  respecting 
the  re^fs  of  Florida,  prior  to  our  investigations. 

It  had  been  stated  that  the  reefs  consisted  solelj  of  living  corals ; 
and,  indeed,  this  report  is  true  of  the  outer  reefi  which  is  called  by  all 
the  inhabitants  of  Florida  ^*  the  reef^  par  excellence^  and  is  unfounded  only 
with  regard  to  those  few  islands  which  rise  above  the  surface  of  the 
«ea  at  Sand  key  and  the  Sambos.  Others,  who  had  noticed  only  the 
larger  accumulations  of  coral  fragments  which  occur  on  the  shores  of 
some  of  the  islands  forming  part  of  the  Florida  reef,  had  I'eported  the 
islands  to  be  formed  of  coral  roeks;  while  some  who  had,  p^haps,  ob- 
served the  extensive  excavations  made  around  Key  West,  have  told 
us  only  of  the  existence  of  oolitic  and  compact  rocks,  almost  destitute 
.f  of  corals  or  other  remains  of  animal  life;  and  from  still  other  localities 
comes  the  opinion,  that  the  rocks  consist  of  nothing  but  more  or  less 
4lisintegrated  shdls,  cemented  together.     •  •  •  • 

Aniimal  lift. 


This  fullness  and  variety  of  animal  life  is  particularly  obvi(Ms  within 
the  boundaries  of  coral  fields,  the  natural  limits  assigned  to  the  growth 
of  these  animals  being  those  in  which  animals  of  other  classes  range  in 
greater  profusion,  and  the  coral  reefs  themselves  also  affording  very 
favorable  circumstances  for  the  display  of  numerous  living  forms. 
Hence  the  extraordinary  assemblage  of  all  classes  of  animals  upon  the 
reef,  where,  besides  those  particular  kinds  of  corals  whibh  contribute 
largely  to  its  formation,  we  find  upon  it,  or  on  the  foundation  from^ 
which  it  rises,  a  great  variety  of  other  corals,  which,  though  too  insig- 
nificant ill  size  to  take  a  conspicuous  part  in  building  up  these  extensive 
accumulations  of  organic  lime-rock,  add  none  the  less  tneir  small  share 
in  the  work,  contributing  especially  to  fill  up  the  vacant  spaces  left  by 
the  more  rapid  and  durable  growth  of  the  larger  kinds.  They  are  to  the 
giants  of  the  reef  what  the  more  slender  parts  are  to  the  lords  of  the 
forest,  adding  the  elegance  and  delicacy  of  slighter  forms  to  the  strength, 
power,  and  durability  of  their  loftier  companions. 

fiut  besides  the  stony  corals,  we  find  m  the  reef  a  great  varie^  of 
soft  polyps,  either  attached  to  the  surface  of  dead  corals,  dead  shells, 

or  of  the  naked  rock,  or  boring  into  the  coral  sand  and  mud. 

•  •••••••• 

Such  are  different  species  of  Area,  the  date-fish  among  the  Mollusca, 
and  many  worms,  especially  Serpula  among  articulates,  the  agency  of ' 
which  in  the  formation  of  the  keys  will  be  described  hereafter.   All  these  • 
animals  and  plants  contribute,  more  or  less,  to  augment  the  mass  of  solid  i 
materrals  which  is  accumulating  upon  the  reef,  and  increase  its  size. 
Notoiliy  are  the  hard  parts  of  shells, '  echinoderms,  worms^  or  their.- 


broken  ftagmeofSt  henped  amoo^  ^  detritns  of  the  conb»  Imt  occa-- 
siooally  even  the  bones  of  fishes  and  turtles,  which  are  veiy  nameroDS* 
along  the  reef^  may  be  fiinnd  m  the  ooral  Ibraiatioos.* 

The  decaying  soft  parts  of  all  these  animals  undoabtedly  have  dieir 
influence  upon  the  chemical  piocess,  by  which  the  limestone  particles 
of  their  solid  firame  are  cemented  together,  in  die  fbrmadon  of  ctmroact 
rocks*  Upon  this  point  we  may  expect  further  inlbrmation  fitHn  Pro* 
fessor  Horsfbrd,  who  is  now  suboutting  to  chemical  analysis  all  the 
variety  (Crocks  and  die  solid  stems  of  the  different  corals  obtained  in 
Florida*  Respecting  the  relations  of  the  scrfid  and  soft  portsof  the  liv^ 
ing  coraU  and  their  mode  of  growth,  we  would  refer  to  a  paper  of  ours 
now  in  press,  to  appear  in  the  next  volume  of  the  Smithsonian  Contri* 
butions  to  Knowledge.      •••••• 

^  ThtKeifM, 


We  see  everywhere  that  the  larger  boulders  and  the  coarser  fia^  ^ 
roents  have  been  the  first  to  find  a  resting-place  upon  the  dead  reef; 
the  minuter  particles  and  coral  sand,  wmcn  are  periodically  washed 
away  fifom  its  crest  during  heavy  gales,  never  accumulating  upon  it 
till  large  boulders  and  more  solid  materials  have  collected  to  such  an 
extent  as  to  form  sufficient  protection  for  the  more  movable,  looser 
fragments.  This  fact  is  beautifully  illustrated  by  an  accurate  survey 
of  Sandikey,  where  a  wide  field  of  large  boulders  is  partially  laid 
bare  at  low  water,  presenting  the  appearance  of  an  extensive  key,  with 
a  low  bill  of  minute  materials,  the  product  of  some  heavy  gale,  heaped 
upon  the  summit,  against  which  the  sea  plays  without  disturbing  it  ma-^ 
terially,  even  at  high  water,  when  it  leaves  in  sight  only  a  nucleus,  aa 
it  were,  for  a  greater  accumulation  of  such  loose  materials  which  may 
in  time  cover  the  whole  surface  of  the  larger  boulders.  We  have  here 
0n  reality  the  same  phenomenon  which  is  observed  upon  all  beaches^ 
where  larger  materisils  have  first  accumulated  on  a  shoal  shore,  beings 
followed,  in  the  course  of  time,  by  more  minute  fragments  which  have 
found  a  resting-place  upon  levels  where  the  sea  was  powerless  to  in* 
crease  the  collection  of  coarser  matter.  In  attempting  to  understand 
these  formations,  it  must  be  remembered  that  the  accumulation  of  the 
larger  materials,  collected  at  a  certain  level,  may  modify  the  action  of 
the  water  at  a  subsequent  period,  thus  producing  a  combination  of  sub- 
stances, heaped  unconformably  upon  each  other.  This  is,  in  reality,  the  ' 
case  throughout  the  whole  main  range  of  keys,  which  have  been  raised  to 
their  present  level  by  the  action  of  the  tides  and  gales  for  ages  past,  the 
fragments  of  which  they  are  composed  having  been  thrown  up  at  di€er-* 
ent  periods,  and  overlying  each  other  in  such  a  manner  as  to  present 
the  same  irregularity  which  is  found  in  all  drift  stratification.  Layers 
upon  layers  are  seen  resting  unconformably,  dipping  in  different  direc-^ 
tions  so  as  to  present  all  the  modifications  which  may  be  observed  in 
torrential  stratification,  each  layer  following,  with  more  or  less  regu-% 
larity,  the  course  of  the  flood  under  which  it  has  been  accumulated. 
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:  By  a  process,  not  yet  fully  understood,  but  to  which  we  shall  return 
hereafter,  these  loose  collections  are  gradually  cemented  into  solid 
rock,  presenting  the  most  diversified  appearance,  according  to  the  sub-* 
stances  of  which  it  is  composed.  Then  we  find  a  coarse  breccia,  con* 
sisting  of  larger  firagments  of  corals  and  shells,  enclosing  sometimes 
coral  bouldei*s ;  and  this  is  the  sort  of  rock  which  generally  overlies 
the  immediate  surface  of  that  portion  of  the  keys  which  has  been 
formed  by  the  progress  of  the  reef,  growing  in  situ.  Such  rock  wa«) 
seen  among  the  foundations  of  the  new  light-house  at  Sand  key,  where 
the  large  boulders  are  very  numerous,  and  seem  almost  as  fresh  as  if 
they  had  been  lying  on  the  spot  but  for  a  few  years.  It  may  be,  in* 
deed,  that  during  the  hurricane  of  1846,  the  whole  cap  of  the  reef  was 
renewed  at  that  spot. 

A  carefiil  survey  of  the  character  of  the  rocks  in  the  Reys  affords 
satisfactory  evidence  that  they  have  been  formed  at  whatever  height 
they  may  rise,  by  the  same  action  which  is  now  going  on  upon  the 
reef — ^that  is,  by  the  accumulation  of  loose  materials  above  the  water* 
level.  That  part  of  the  keys  which  rises  above  the  level  of  the  water 
is,  therefore,  a  sub-aerial  and  not  a  submarine  accumulation  of  floating 
matter,  thrown  above  high-water  mark  by  the  tempestuous  action  of 
the -water.  We  insist  upon  the  fact,  that  the  keys  fiirnish  in  them* 
selves,  by  the  internal  structure  of  their  rock,  the  fullest  evidence  that 
they  have  been  formed  above  high-water  mark  by  the  action  of  gales 
and  hurricanes,  instead  of  having  grown  as  a  reef  up  to^lhe  water- 
level,  and  been  subsequently  raised  to  their  present  height.  The  evi-p 
dence  of  this  statement  rests  upon  certain  facts  obtained  from  observa* 
tion  of  the  reef  itself,  at  Sand  key  and  the  Sambos. 

Let  us  now  return  fi-om  this  digression  to  the  consideration  of  the 
keys  themselves,  under  the  different  aspects  which  they  present.  We 
find,  then,  that  some  have  more  abi*upt  shores,  being,  as  it  were,  nar- 
row shelves  with  ragged  edges,  rising  without  a  beach  from  deep 
water;  these  are  undoubtedly  such  as  were  formed  upon  the  narrowest 
part  of  the  old  reef.  Others  spread  more  uniformly,  having  an  exten- 
sive beach,  and  dip  gradually  under  the  sea,  presenting  a  gentle,  sub- 
marine slope,  covered  with  coral  sand  and  mud ;  these  were,  no  doubt, 
formed  upon  the  broader  parts  of  the  reef,  where  it  descends  gently  on 
both  sides.  Again,  we  find  those  which,  though  resembling  the  last  in 
general  appearance,  may  have  more  abrupt  shores,  owing  to  the  denu- 
dation of  parts  of  their  earliest  deposites.  Occasionally  we  see  that 
more  recent  layers  have  filled  again  such  worn  places,  thus  presenting, 
on  a  miniature  scale,  among  the  latest  formations  among  layers  which 
belong  altogether  to  the  present  geological  age,  all  the  diversity  of  un- 
conformable deposites  which  occur  in  former  geological  periods. 

Coral  Reefs^ 

After  examining  a  growing  coral  reef,  so  full  of  life,  so  fi^esh  in  ap- 
pearance, so  fi-ee  from  heterogeneous  materials,  in  which  the  corals 
adhere  so  firmly  to  the  ground,  or  if  they  rise  near  the  surface  seem,  to 
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defy  the  violence  of  the  ocean,  standing  uniniared'  amid  the  heavkst 
breakers,  an  observer  cannot  but  wonder  why,  in  the  next  reef,  the 
fiummit  of  which  begins  to  rise  above  the  level  of  the  water,  the 
ficene  is  so  completely  changed.  Huge  fragments  of  corals,  large 
stems,  broken  at  their  base,  gigantic  boulders,  like  hemispheres  of 
Pontes,  and  Macandrina,  lie  scattered  about  in  the  greatest  confusion— <i- 
flung  pell-mell  among  the  fragments  of  more  delicate  forms,  and  heaped 
upon  those  vigorous  madrepores  which  reach  the  surface  of  the  sea. 

The  question  at  once  arises,  how  is  it  that  even  the  stoutest  corals, 
resting  with  broad  base  upon  the  ground,  and  doubly  secure  from  their 
spreading  proportions,  become  so  easily  a  prey  to  the  action  of  the  same 
sea  which  they  met  shordy  before  with  such  eflfectual  resistance?  The 
solution  of  this  enigma  is  to  be  found  in  the  mode  of  growth  of  the 
corals  themselves.  Living  in  communities,  death  begins  first  at  the 
base  or  centre  of  the  group,  while  the  surface  or  dps  still  continue  to 
grow,  so  that  it  resembles  a  dying  centennial  tree,  rotten  at  the  heart, 
but  still  apparently  green  and  flourishing  without,  till  the  first  heavy 
^ale  of  wmd  snaps  the  hollow  trunk,  and  betrays  its  decay.  Again, 
mnumerable  boring  animals  establish  themselves  in  the  lifeless  stem, 
piercing  holes  in  all  directions  into  its  interior,  like  so  many  augers, 
dissolving  its  solid  connexion  with  the  ground,  and  even  penetrating 
far  into  the  living  portion  of  these  compact  communities.  The  number 
of  these  boring  animals  is  quite  incrediole,  and  they  belong  to  different 
families  of  the  animal  kingdom :  among  the  most  active  and  powerful 
we  would  tiention  the  date-fish,  Lithodomus,  several  Saxicava,  Petricola, 
Area,  and  many  worms,  of  which  the  Serpula  is  the  largest  and  most 
destructive,  inasmuch  as  it  extends  constantly  through  the  living  part 
of  the  coral  stems,  especially  in  Macandrina. 

On  the  loose  basis  of  a  Macandrina,  measuring  less  than  two  feet  in 
diameter,  we  have  counted  not  less  than^fly  holes  of  the  date-fish — 
some  large  enough  to  admit  a  finger — ^besides  hundreds  of  small  holes 
made  by  worms. 

But  however  efficient  these  boring  animals  may  be  in  preparing  the 
coral  stems  for  decay,  there  is  yet  another  agent,  perhaps  still  more 
destruotive.  We  allude  to  the  minute  boring-sponges,  which  penetrate 
them  in  all  directions,  until  they  appear  at  last  completely  rotten 
throughout.  •  •••••• 

Ship  Channd. 

The  broad  channel  extending  the  whole  ran^  of  the  reef,  between 
the  main  keys  and  the  outer  reef,  is  rather  uniform,  having  the  same 
width  throughout,  with  the  exceptions  of  those  few  places  where  the 
reef  widens,  or  the  mud  flats  from  the  keys  encroach  upon  it.  Its 
narrowest  passages  are  between  Looe  key  and  the  Pine  islands, 
between  Pickle  and  French  reefs,  and  between  Key  Rodrigues  and 
Tavemier.  It  is  also  somewhat  narrowed  between  Alligator  reef  and 
Indian  key,  and  is  widest  off*  Key  West.  Its  depth  varies  also  slightly, 
being  shoaler  in  its  eastern  range  than  to  the  west.     The  shallowest 

Eart  is  between  Pickle  reef  and  Key  Rodriguez,  and  between  Looe 
ey  and  Pine  islands. 
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But  if  we  do  not  take  into  account  those  spots  where  the  depth 

is  reduced  from  local  circumstancesy  we  may  say,  that,  as  a  whole,  the 

ship  channel  begins  to  the  east,  with  a  depth  of  about  two  fathoms 

between  Fowey  rocks  and   Soldier  key,  increasing  gradually  thence, 

until  it  reaches  three  fathoms  between  Pacific  reef  and  Old  Rhodes^ 

then  becomes  again  slighdy  reduced  between  Carysfort  reef  and  Key 

Largo ;  after  which,  with  the  exception  of  the  shoals  between  Pickle 

reef  and  Key  Rodriguez,  it  deepens  again  to  three,  four,  five,  or  even 

six  fathoms,  until,  between  Looe  key  and  Pine  islands,  it  shoals  once 

more  to  fourteen  feet.    Farther  on,  it  increases  again  to  five,  six,  and 

seven  fathoms,  the  average  depth  between  Key  West  and  the  reef 

being  five  or  six  fathoms ;  and  still  beyond,  more  towards  the  west,  sinks 

to  eight,  nine,  and  ten  fathoms  between  the  western  extremity  of  the 

Marquesas  and  the  western  end  of  the  reef,  where  it  spreads  into  the 

great  depression  separating  the  Tortugas  from  the  Marquesas.     The 

character  of  the  bottom  varies  in  difierent  parts,  as  do  also  the  living 

beings  which  it  supports.     Where  it  is  the  most  shoal,  as  between 

Fowey  rocks,  Triumph  reef,  and  Long  reef,  on  one  side,  and  Soldier 

key  and  the  Ragged  keys  on  the  other,  the  bottom  consists  of  coral 

sand,  overgrown  with  what  is  called  the  country  grcu& ;  that  is  to  say, 

a  variety  of  the  limestone  algae,  mingled  with  Gorgonia,  among  which 

rise  a  number  of  coral  heads. 

•  ••••••• 

To  the  west  of  Long  reef,  especially  between  Carysfort  and  Key 
Largo, 'the  coral  sand  rises  here  and  there,  in  the  form  of  shoal  sand- 
banks, intermixed  with  coral  heads — ^an  arrangement  which  is  proba- 
bly owing  to  the  more  rapid  currents  flowing  in  that  part  of  the  chan- 
nel,  which  is  precisely  the  turning-point  of  the  direction  of  the  reef* 
Such  heads  occur  again  about  a  mile  and  a  half  off  Vermont  key, 
half  way  between  Key  Tavernier  and  Indian  key,  outside  of  which 
Gorgonia  and  sponges  are  very  abundant,  upon  a  hard,  white  sand 
bottom.  Similar  heads  are  seen  between  Long  key  and  Tennessee  reef, 
and  nearer  the  reef  there  are  shoals  of  white  coral  sand,  covered  with 
Gorgonia ;  but  farther  west,  off  Duck  key,  the  bottom  becomes  softer. 
Off  Bahia  Honda,  again,  it  is  rocky — that  is,  studded  with  large  heads, 
surmounted  with  soft,  muddy  sand.  This  change  in  the  character  of 
the  bottom  is  more  obvious  westward,  where  the  heads  are  fewer  and 
the  bottom  more  generally  muddy,  or  covered  with  finer-grained  sand. 
For  instance,  hard  sand  is  observed  between  Loggerhead  key  and 
Saddle  bluff;  but  nearer  the  reef,  as  far  as  the  American  shoals,  we 
have  soft  mud,  with  shoals  and  coral  heads.  Off  Boca  Chica,  the  chan- 
nel way  has  also  a  bottom  of  soft  coral  mud,  while  shoals,  with  coral 
heads,  may  be  traced  for  three-fourths  of  a  mile  along  the  shores,  as, 
again,  towards  the  Sambos,  in  a  depth  of  from  three  to  two  fathoms. 
The  softness  of  the  bottom  in  the  vicinity  of  Key  West,  considered 
in  connexion  with  the  scarcity  of  coral  heads  in  that  region,  shows 
that  a  soft  mud  formation  is  unfavorable  for  the  growth  of  corals; 
and,  indeed,  this  holds  also  good  for  the  flats  north  of  the  keys. 
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The  Main-4and. 


A  careful  survey  of  all  the  varieties  of  rock  occurring  at  Key  West, 
as  well  as  their  peculiar  superposition,  had  prepared  us  for  a  minute 
comparison  between  the  keys  and  the  main-land  ;  but,  nevertheless,  we 
were  no  less  surprised  than  delighted  to  find  that  the  solid  foundation 
of  the  main-land  consisted  of  the  same  identical  modifications  of  coral 
rocks  which  form  the  keys.  Along  all  that  part  of  the  shore  which  was 
examined,  as  well  as  upon  the  shores  of  the  Miami,  we  found  every- 
where the  same  coarse,  ooUtic  rock,  with  cross-stratification,  consisting 
of  thin  beds,  dipping  at  various  angles  in  different  directions,  precisely 
as  we  find  it  at  the  western  extremity  of  Key  West,  excepting,  perhaps, 
that  Ae  cross-stratification  is  here  more  prominent,  the  strata  dipping 
more  frequently  in  several  directions  within  the  same  extent. 

Coast  Survey, 

But  it  may  be  asked,  what  is  the  practical  use  of  such  detailed  de- 
scriptions of  the  coral  reefs  for  the  coast  survey  ?  We  need  only 
allude  to  the  universal  impression  of  the  dangers  arising  to  naviga- 
tion, from  the  growth  of  such  reefs,  to  satisfy  the  most  skeptical  that  a 
ininute  knowledge  of  the  extent  and  mode  of  formation  of  those  be- 
longing to  our  own  shores  must  be  of  paramount  importance,  were  it  only 
with  reference  to  the  position  of  light-houses.  But  there  is  another 
subject  connected  with  this  investigation,  which  is  not  less  momentous. 
It  is  well  known  that  in  the  Pacific,  coral  reefs  have  been  raised  above 
the  levels  at  which  they  were  formed  by  the  agency  of  the  living  ani- 
mals, and  also  that  in  other  localities,  sometimes  in  close  connexion 
with  those  just  mentioned,  the  ground  is  subsiding.  These  changes 
have  been  so  often  observed,  whenever  coral  reefs  occur,  that  the  idea 
of  subsidence  and  upheaval  is  naturally  connected  with  the  features 
of  coral  reefs,  and  the  question  at  once  arises,  whether  the  reefs  on  our 
shores  axe  thus  undergoing  variations  of  level,  independently  of  their 
natural  growth.  We  have  seen  how  extensive  are  the  changes  produced 
merely  by  the  normal  growth  of  the  corals,  and  the  facts  accompany- 
ing their  increase.  It  now  remains  for  us  to  ascertain  whether  this 
growth  has  taken  place,  or  does  at  present  take  place,  upon  ground 
which  has  changed  or  is  now  changing  its  relative  level  in  reference  to 
the  sea. 

The  facts  already  described  afford  a  sufficient  answer  to  the  ques- 
tion. We  are  satisfied  that  as  far  as  coral  formations  have  been  ob- 
served upon  the  main-land  of  Florida,  and  within  the  present  extent  of 
the  coral  reefs,  no  change  of  the  relative  level  has  taken  place  either 
by  subsidence  or  upheaval  of  the  coral  ground,  and  that  all  the  mod- 
ifications which  the  reef  has  presented  at  successive  periods  have 
been  the  natural  consequence  of  the  growth  of  reef-building  corals; 
with  the  subsequent  accumulation  of  their  products  in  the  manner  de- 
scribed above. 


f 
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,  There  is  in  realky  but  one  way  of.  accounting  for  this*  equality  of 
level  in  the  successive  reefs ;  which  is,  to  suppose  that  their  loftiest 
ridges  aie  the  xoaximum  height  at  which  matenals  can  be  accumulated 
by  the  natural  agency  of  gales,  and  we  have  sufficient  evidence  to  jus- 
tly tlie  adoption  of  this  view. 

The  fact  that,  at  present,  the  highest  tides  daring  the  most  severe 

Sales  do  not  reach  the  level  of  the  bluff  summits  along  the  shores  of 
le  main-land,  or  even  that  of  the  maximum  height  of  Key  Largo  or 
Key  West,  does  not  invalidate  this  supposition,  for  when  the  shore  bluffs 
of  the  main-land  were  formed,  the  ocean  had  full  sweep  over  the  ground 
now  occupied  by  the  reef  and  mud  flats,  which  did  not  then  exist ;  and 
when  Key  Largo  and  Key  West  attained  their  maximum  height,  the 
outer  reef  did  not  yet  form  a  barrier,  checking  the  violence  of  the  Gulf 
Stream  in  that  direction.  But,  even  with  the  present  obstruction,  we 
have  evidence  of  the  occasional  rise  of  the  water  to  heights  which 
{ully  justify  our  assumption,  that  even  the  highest  ridges  on  the  shores  of 
the  main-land  and  on  the  reef  have  been  formed  by  the  action  of  severe 
ales.  For,  in  the  year  1846,  the  water  rose  eight  and  a  half  feet  above 
igh-water  mark  at  Key  Vacas.  Key  West  was  entirely  inundated 
during  the  same  gale  ;  and  though  that  island  is  somewhat  protected 
by  the  reef,  even  at  present  the  rushes,  driven  upon  it  by  the  flood, 
may  be  seen  among  the  trees  and  bushes,  at  a  height  almost  equal  to 
its  loftiest  summit.  In  1841  the  water  rose  ten  feet  above  high-water 
ipark  at  Cape  Rom'aine,  on  the  western  shore  of  the  peninsula. 

These  facts  suffice  to  show  that  the  explanation  we  have  given  of 
the  formation  of  the  reef  is  in  accordance  with  the  powers  of  the 
agencies  to  which  it  is  ascribed,  and,  when  taken  in  connexion  with 
the  peculiar  arrangement  of  the  materials  of  which  they  consist,  seems 
lo  us  to  prove  the  justness  of  this  view. 


Physical  Changes  in  the  Gulf  Stream* 

There  are  several  questions  of  the  deepest  scientific  interest,  which 
may  be  advanced  by  a  due  consideration  of  the  facts  observed  upon  the 
reefs  of  Florida.  There  we  have  a  peninsula — a,  narrow,  flat  strip  of 
land,  projecting  for  about  five  degrees  from  the  main  land,  between  the 
Adamic  ocean  and  the  Gulf  of  Mexico,  and  forming  an  eflfective  barrier 
between  the  waters  of  the  two  seas,  which  otherwise,  even  by  the 
change  of  a  few  feet  in  the  relative  level  of  the  intervening  peninsula, 
would  communicate  freely  with  one  another ;  and  this  peninsula  we 
now  know  to  have  been  added  to  the  continent,  step  by  step,  in  a 
southerly  direction. 

We  know  that  the  time  cannot  be  far  behind  us  when  the  present 
reef,  with  its  few  keys,  did  not  exist,  and  when  the  channel,  therefore, 
was  broader,  and  the  Gulf  Stream  flowed  directly  along  the  main  range 
of  keys.  We  know,  further,  that  at  some  earlier  period  the  keys  them- 
selves were  not  yet  formed,  and  that  then  the  channel  between  Cuba 
and  Florida  was  wider  still,  washing  freely  over  the  grounds  now  known 
as  the  mud  flats,  between  the  keys  and  the  main  land,  and  that  there  was 
then  nothing  to  impede  a.  free  communication  between  the  Gulf  of 
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Mexico  and  the  Atlantic  ocean.  The  channel  of  the  Gulf  Stream  was 
not  only  wider — ^it  was  also  less  shallow  along  its  northern  borders,  ibr 
the  whole  extent  of  soundings  south  of  the  main  land  of  Florida  was  an 
uncovered  coral  ground,  upon  which  the  deep-water  species  were  just 
beginning  to  spread.  But  we  may  trace  the  change  farther.  There 
was  a  time  when  neither  the  southern  bluffs  of  the  coDtinent,  nor  Long 
key  within  the  everglades,  nor  even  the  everglades  themselves,  existed ; 
when,  therefore,  the  Gulf  Stream  .had  abroad  communication  with  the 
Atlantic,  and  the  southern  shores  of  the  United  States  extended  in 
almost  unbroken  contiguity  from  west  to  east,  from  the  shores  of  Texas 
and  Louisiana  to  St.  Augustine.  At  that  time  the  gulf  channel  was,  in 
reality,  a  broad  bay,  as  broad  as  the  gulf  itself,  destitute  of  all  those 
obstructions  which  now  cause  the  tropical  current  to  follow  such  a 
circuitous  course  between  the  West  India  islands,  through  the  Ca- 
ribbean Seas,  and  around  the  peninsula  of  Florida.  The  influence 
which  the  Gulf  Stream  has  upon  the  climate  of  the  Atlantic  is  so 
well  known,  that  its  connexion  with  the  changes  which  the  current  itself 
has  undergone  within  a  comparatively  recent  period  cannot  be  over- 
looked. If  it  is  true,  as  we  have  every  reason  to  believe,  that  the  tem- 
perature of  the  Gulf  Stream,  in  connexion  with  the  temperature  of  the 
southwesterly  winds  blowing  obliquely  across  the  Adantic,  modifies 
that  of  the  western  coast  of  Europe, — if  it  is  true  that  the  Gulf  Stream 
and  tlie  southwest  winds  have  an  influence  in  determining  the  course 
of  the  isothermal  lines  upon  the  two  sides  of  the  Atlantic,  and  of  rais- 
ing beyond  their  normal  altitude  the  mean  annual  temperatures  of 
northwest  Europe,  then  we  may  look  to  the  physical  changes  which 
have  occurred  on  the  southeastern  extremity  of  the  North  American  con- 
tinent for  the  cause,  or  at  least  a  partial  causct  of  those  changes  of  tempe- 
rature which  have  taken  place  in  the  beginning  of  the  present  period, 
in  those  very  northwestern  portions  of  Europe  which  are  now  so  much 
warmer  than  the  corresponding  latitudes  on  tne  American  continent,  and 
which,  soon  after  the  accumulation  of  the  glacial  drift,  had  as  low  mean 
annual  temperatures  as  the  coasts  of  Labrador,  Nova  Scotia,  and  New 
England  in  our  day. 

•  •  •  •  •  •  •  #  •# 

Changei  in  agm  to  came» 

Anmnjf  the  questions  contained  in  your  instructions,  you  ask  whether 
the  gix)Wth  of  coral  reefs  can  be  prevented,  or  the  results  remedied,  which 
are  so  unfuvorabk*  to  the  safety  of  navigation.  I  may  say  that  here,  as  in 
most  ca^«  where  the  oiierntions  of  nature  interfere  with  the  designs  of 
man,  U  is  not  by  a  direct  intervention  on  our  part  that  we  may  remedy 
the  dimoultieg,  but  rather  by  a  precise  knowledge  of  their  causes,  which 
may  rnab||%  y^^  jf  j,^^  ^^  chtck,  at  least  to  avoid  the  evil  consequences. 
I  do  not  nty  the  {Missibility  of  limiting  in  any  way  the  extraordinary 
incrciKe  uf  romls,  iK'yond  the  bounds  which  nature  itself  has  assi^ed 
*  Wo  have  seen  how  successfully  several  reefs  have 

?  or  Icds  parallel,  within  the  limits  of  the  peninsula  of 

n  liryond  the  main  land.     We  have  seen,  also,  how 

xincentric  reefs  have  been  graduaUy  transformed  into 

i  McumulatioD  of  coral  sand  and  mud  with  other  kxMe 
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materials,  and  also  that  the  keys  are  now  slowly  annexed  to  the 
land,  by  the  same  process.  We  may  therefore  safely  iafisr,  that,  as  far 
as  the  conditions  exist  for  the  formation  of  flimilar  accumulations  of 
loose  materials)  they  will  continue  to  occur,  but  they  will  never  extend 
beyond  the  natural  foundation  from  which  a  coral  reef  may  rise  i  and 
as  we  now  have  sufficient  evidence  that  this  foundation  is  a  sea- 
bottom,  under  from  12  to  20  fathoms,  we  may  be  satisfied  that  outside 
of  the  present  outer  reef,  where  the  slope  is  steep,  sinking  rapidly  to 
unfathomable  depths,  there  is  no  opportunity  for  the  growth  of  a  new 
reef. 

Here  and  there  the  reef  may  widen  somewhat,  towards  the  Gulf 
Sti'eam,  within  those  limits  at  which  the  depth  does  not  exceed  twenty 
fathoms,  and  from  the  knowledge  we  already  possess  of  the  soundings 
outside  the  reef,  we  know  positively  that  this  is  nowhere  a  broad 
stream ;  we  may  therefore  rest  assured  that  the  changes  which  are 
going  on  will  chiefly  consist  in  bringing  up  the  reef,  for  its  whole  extent^ 
to  the"  surface  of  the  water,  with  occasional  intervening  channels  kept 
open  by  the  currents,  such  as  exist  ndw  between  the  keys;. that  this 
reef  once  matured,  will  be  covered  by  coral  debris,  becoming  trans- 
formed into  a  range  of  keys,  similar  to  that  which  exists  now.  inside  of 
it;  that  the  depth  of  the  ship  channel  between  the  reef  and. the  main 
range  of  keys  will  gradually  lessen,  and  the  channel  itself  be  changed 
into  mud  flats,  similar  to  those  stretching  now  between  the  keys  and 
the  main  land.  In  still  more  remote  ages  the  present  mud  flats  may 
become  swamps,  elevated  above  the  reach  of  the  tide-waters,  like  the 
everglades ;  and  this  process  may  perhaps  be  extended  to  the  present 
ship  channel.  But  unless  some  great  revolution  in  nature  modifies  the 
present  relative  level  between  land  and  sea,  it  may  safely  be  main- 
tained that  the  present  outer  reef  is  the  final  southern  boundary  of  the 
North  American  continent,  and  that  the  sooner  a  system  of  light-houses 
and  signals  is  established  along  the  whole  reef,  the  better;  for  this  is, 
after  all,- the  shore  which  is  to  be  Ughted,  and  not  the  range  of  keys 
which  is  within  the  reef.  In  relation  to  the  western  range  of  keys,  and 
the  western  extremity  of  the  reef,  we  may  expect,  in  course  of  timCf 
to  see  the  depression  between  the.  Marquesas  and  Tortugas  gradually 
lessened  by  the  increase  of  the  reef,  so  that  the  westernmost  group  of 
islands  may  finally  stand  in  as  close  connexion  with  the  keys  more  to 
the  west  as  they  now  bear  to  each  other,  the  passage  between  them 
being  reduced  to  as  narrow  a  channel  as  Boca  Grande,  between  the 
Marquesas  and  the  Mangroves. 

The  shoals  west  of  Cape  Sable  may,  undoubtedly,  also  increase  in 
extent  westward  ;  but  how  far  the  currents  from  the  northwest  may 
limit  this  accumulation,  in  connexion  with  the  changes  which  the  cur- 
rents themselves  may  undergo  by  the  increase  of  the  keys  to  the  westy 
it  is  beyond  the  power  of  human  foresight  to  determine. 

These  practical  results — for  so  we  venture  to  call  the  general  con- 
clusions last  presented — although  they  are  purely  scientific  deductions 
from  general  principles,  may  satisfy  the  most  obstinate  supporters  of 
the  matter-of-fact  sid!e  of  all  questions,  of  the  advantages  of^  scientific 
illustrations  in  the  daily  walks  of  lifbi  and  also  justify  the  course  which 
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has  been  ibildwed  with  so  much  success  by  the  Cftast 'Survey,  in  c(mb>* 

billing  the  strictest  scientific  methods  with  its  practical  operation. 

Respectfully  submittcxi : 

L.  AGASSIZ. 

Professor  A.  D.  Bache, 

SitperinUndent  of  the  Coast  Survey* 
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List  of  Coast  Survey  maps^  sketches^  and  prdiminary  chartSj  engraved  and 

engraving* 
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1.  List  op  maps  sngraybo. 

No.    1.  New  York  bay  and  harbor  and  approaches tsist9 

2.   ..  Do do do do No.  1  — 

3. Do do do do No.  2  — 

4. Do do do do No.  3 — 

6. Do do do do No.  4  — 

6. Do do do do No.  5 

7. Do do do do No.  6 

8.  Map  of  Delaware  bay  and  river  and  approaches.  No.  1 

9.  Map  of  Delaware  bay  and  river  and  approaches,  2d 

engraved  plate,  No.  1 

10.  Map  of  Delaware  bay  and  harbor  and  approaches, 

No.  2 

11.  Map  of  Delaware  bay  and  harbor  and  approaches. 

No.  3 ^ 

12.  The  harbor  of  New  Bedford 4oootf 

13.  The  harbor  of  New  London aooud 

14.  Fisher's  Island  sound 40000 

15.  Holmes'  Hole  and  Tarpaulin  Cove  harbors 2oouff 

16.  Oyster  or  Syossett  bay aooog 

17.  Little  Egg  harlx>r auo6ff 

18.  Harlx)r  of  AnnajH>lis ToiiriT 

19.  New  Haven  harbor ^0066" 

20.  Harlx)r  of  Edgnrtown ^uootf 

21.  H.irbors  of  Black  Rock  and  Bridgeport 30000" 

22.  Huntingdon  bay ^oioo 

23.  N.mtucket  harbor aoodtf 

24.  Harbor  of  Sheffield  and  Cawkiu's  islands a^ioa 

25.  Mouth  of  Chester  river ^i^iod 

26.  Harbors  of  Captain's  islands,  east  and  west Toiiiir 

27.  Long  Island  sound,  sheet  No.  2 g^oo^ 

2S Do do No.  3 ToooTT 

29.  Re-engraving  lower  sheet  of  the  Delaware s^hov 

30.  Pasqu:)tunk  river ^^i^^J 

31.  Cat  and  Ship  Island  harbors titooT 
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32,  Harbor  of  Hyannis -^^^^^ 

S3,  South  side  Long  Island,  No.  1 To  J  oT 

34.  Hart  and  City  islands  and  Sachem's  Head. 

35.  Mobile  entrance. 

36.  Chart  of  Hell  Gate. 

37.  Richmond's  Island  harbor ubliiV 

2.  List  of  sketches  and  preliminary  charts  engraved. 

No.    1.  Sketch  chart  of  Nantucket  shoals,  (3d  edition) ^0^666 

2 Do Buttermilk  channel,  New  York  harbor  toW 

3 Do Cape  Hatteras cove '^bo^if 

4 Do Cape  Hatteras  inlet ^  o  i  o  a 

6 Do Bull's  Bay  haibor 4 ^ ^ q ^ 

6 Do Beaufort  harbor,  North  Carolina -^^ooj 

7 Do St.  Andrew's  shoals,  Georgia ^  ^  ^  ^  5 

8 Do Nantucket  shoals,  re-engraved  and  en- 
larged . 206^00 

9.  Hatteras  inlet,  from  re-survey yo  p  0  o 

10.  Cape  Canaveral  shoals ^  0  0  6  ff 

11.  Seacoast  Maryland  and  Delaware 2  0  0^0  0  6 

12.  Hatteras  shoals \266(t6 

13-15.  Reconnaissance  chart  (McArthur's)  western  coast. . . .  1  ^  q^(> 0  0 

16.  Richmond's  island 20000 

17.  Sketch  chart  of  Nantucket  shoals 2  0  0^0  0  0 

18-20.  Second  edition  Mc Arthur's  chart  western  coast. 

21.  Hatteras  inlet,  re-survey a 0  0  0  tf 

22-26.  Five  diagram  maps  Cat  Island  tides. 

27.  Reconnaissance  of  Mosquito  inlet 40000 

28.  Do Horn  Island  pass TrJinr 

29.  Sketch  of  Point  Conception 40^05 

30.  Sketch  of  Point  Pinos  and  bay  of  Monterey aoooo" 

31.  Sketch  of  Mare  Island  straits aoioo 

32.  Current  chart  Boston  harbor. 

33.  Reconnaissance  of  Cedar  Keys tftVoo* 

34 Do Delta  of  the  Mississippi ^  0  ^  0  y 

35 Do Pass  Christian Tvivir 

36.  Preliminary  sketch  of  Galveston  bay tttVvt 

37.  Sketch  of  Aransas  pass ttott 

38.  PreUminaiy  chart  of  Trinidad  bay Tvivv 

39.  Entrance  of  the  Columbia  river ttfvVtt 

40.  Cape  Hancock,  or  Disappointment Tviw 

41.  Holmes'  Hole. 

42-48.  Seven  maps  of  progress  and  geographical  positions  for 
annual  report. 

3.  List  of  maps  engraving. 

No.    1.  General. chart  of  the  coast tvVttt 

2.  No.  1,  Long  Island  sound tvvvv 

3.  No.  1,  Chesapeake  bay Tvii v 

11 
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No.    4.  Patapsco  river rt vvv 

5.  No.  2,  south  side  Long  Island —      tttvv 

6.  No.  1,  eastern  series tvivv 

7.  Boston  harbor ivvtv 

8.  Muskeget  channel vittv 

9.  Charleston  harbor 7vifv 

10.  Key  West tiw 

11.  Connecticut  river tii vv 

12.  No.  2,  Mobile  bay tit¥¥ 

4.  List  of  sketches  and  preliminast  charts  engraving. 

Kg.    1.  Seacoast  of  Delaware  and  Maryland ;  plate  enlarged 
by  electrotyping  additional  engraving,  work  of  hy- 

drographic  parties tvvVtv 

2.  Beaufort  harbor 7f iiv 

3.  Preliminary  chart  of  Humboldt  bay vvivv 

4.  Preliminary  chart  of  the  harbor  of  Key  West.: tvVwv 

5.  Sketch  of  the  entrance  of  the  Chesapeake tiVyvv 

6.  Re-engraving  Nantucket  shoals i  vVm 

7.  Chart  of  the  harbor  of  San  Diego. 

8.  Entrance  of  San  Francisco ^ttVtv 

9.  Savannah  river,  vicinity  of  Savannah titiv 

10.  Savannah  entrance ts itv 

11.  Mobile  bay tt»V»¥ 

12.  Bull's  bay,  re-engraving i^i^v 

13.  Entrance  to  Columbia  river ttii v 

14-16.  New  edition  of  McArthur's  chart  western  coast. 

17.  Point  Pinos,  view. 

18.  View  of  mouth  of  Columbia  river. 

19-26.  Eight  maps  of  progress  and  geographical  positions. 


APPENDIX  No.  12. 

Litt  ^geographical  positions  determined  by  the  United  States  Coast  Surrey, 

The  present  list  contains  those  geographical  positions  determined  by 
the  Coast  Survey  of  the  United  States  which  may  be  supposed  to  be 
useful  to  the  navigator,  the  geographer,  and  the  surveyor.  They  en.- 
brace  all  the  trigonometrical  points  of  the  coast  survej',  determined  up 
to  July,  1850,  and  also  positions  of  a  number  of  prominent  objects  de- 
termined by  means  of  the  plane-table. 

For  the  purposes  of  the  survey,  the  coast  of  the  United  States  is 
divided  into  eleven  sections,  in  all  of  which  the  work  is  carried  on 
simultaneously.  The  survey  being  in  difftTont  stages  of  progress  in  the 
several  sections,  and  new  results  being  added  from  j'ear  to  year 
to  those  here  given,  the  same  divisions  have  been  adopted  in  this  pub- 
lication.    The  several  sections  are  defined  as  follows : 

Sec.      I.  From  Passamaquoddy  bay  to  Point  Judith. 

Sec.    II.  From  Point  Judith  to  Cape  Henlopen. 

Sec.  m.  From  Cape  Henlopen  to  Cape  Henrj-. 
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8ec.     rV.  From  Cape  Henry  to  Cape  Fear. 

Sec.      V.  From  Cape  Feax  to  the  St.  Mary's  river. 

Sec.     VI.  From  the  St.  Mary's  river  to  St.  Joseph's  bay. 

Sec.    VII.  From  St.  Joseph's  bay  to  Mobile  bay. 

Sec.  VIII.  From  Mobile  bay  to  Vermilion  bay. 

Sec.    IX.  From  Veiinilion  bay  to  the  Rio  Grande. 

Sec.      X.  Coast  of  California,  San  Diego  bay,  to  42d  parallel. 

Sec.     XL  Coast  of  Oregon,  42d  to  49th*parallel. 

The  tables  give  the  latitudes  and  longitudes  of  the  trigonometrical 

Saints  in  each  section,  and  their  relative  azimuths,  or  bearings,  and 
istances.  The  manner  in  which  these  data  have  been  obtained  may 
be  briefly  explained  here: 

In  each  section  a  base  line  of  from  five  to  ten  miles  in  length  is 
measured  with  all  possible  accuracy.  A  series  of  triangles,  deriving 
the  length  of  their  sides  from  this  base,  is  then  established  along  the 
coast,  by  the  measurement  of  the  angles  between  the  intervisible  sta- 
tions. In  this  primary  series  the  triangles  are  made  as  large  as  the 
nature  of  the  country  will  permit,  because  the  liability  to  eiTor  increases 
with  the  number  of  triangles. 

On  the  bases  furnished  by  the  sides  of  the  primary  triangles,  a 
secondary  triangulation  is  next  established,  extending  along  the  coast, 
and  over  the  smaller  bays  and  sounds,  and  determining  a  large  number 
of  points  at  distances  of  a  few  miles  apart. 

The  distances  between  the  points  tbus  determined,  as  given  in  the 
tables,  are  liable  to  an  a.verage  error  of  about  one  foot  m  six  miles» 
until  a  final  adjustment  between  the  base  lines  shall  have  been  made. 

As,  on  the  completion  of  the  primary  triangulation  in  each  section, 
the  several  series  form  one  connected  chain,  the  different  bases  aflfbrd 
verifications  of  each  other,  and  of  the  triangulation  connecting  them. 
The  first  three  sections  are  thus  connected  at  present. 

Observations  for  latitude  and  azimuth  are  made  at  a  number  of  sta- 
tions of  the  primary  triangulation  in  each  section.  The  difierences  of 
latitude,  longitude,  and  azimuth  between  these  and  other  stations  are 
then  computed,  under  the  supposition  that  the  earth  is  a  spheroid  of 
revolution  of  the  following  dimensions,  which  are  those  determined  by 
Bessd  from  all  the  measurements  made  to  the  present  time,  viz : 

Equatorial  radius=6377397.15  metres. 
Polar  radius         =0366079.11       " 
Eccentricity  =  0.08169G8     . 

Tt  has  been  found  that  the  differences  of  1  ititude  and  longitude,  as 
computed  in  this  manner  from  the  distance  and  azimuth  between  two 
stations,  and  which  are  called  geodetic,  differ  from  those  obtained  by 
astronomical  observations  at  the  several  stations,  by  quantities  which 
are  greater  than  the  errors  of  the  observations.  Such  disagreements 
are  due  to  local  irregularities  in  the  figure  and  density  of  the  earth,  and 
the  error  resulting  from  them  in  the  determinations  of  latitude  and  of 
the  meridian  plane  is  designated  as  station  error.  It  amounts,  accord- 
ing to  the  results  obtained  at  present,  to  between  one  and  two  seconds 
of  arc  in  the  eastern  section  of  the  survey,  and  to  about  half  a  second 
in  the  sections  south  of  the  Delaware. 

In  order  to  eliminate  the  influence  of  station  errors  on  the  general 
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results,  observations  are  made  at  a  number  of  stations ;  the  results  are 
referred  to  a  central  station  by  means  of  the  geodetic  difierences,  and 
the  mean  of  aU  is  used  lor  the  computation  of  the  positions  given  in 
the  tables.  The  geographical  positions  must  therefore  be  considered 
as  liable  to  future  changes,  from  the  accumulation  of  new  observations, 
and  the  final  discussion  of  all  the  results  obtained. 

The  differenc€$  of  longitude  are  obtained,  as  has  been  stated,  by 
computation,  fi-om  the  distances,  latitudes  and  azimuths  of  the  triangu- 
lation.  In  adding  up  these  differences,  from  station  to  station,  an  accu- 
mulation of  the  unavoidable  errors  is  highly  probable.  They  are 
checked,  however,  by  difierences  of  longitude,  determined  by  means 
of  the  electro-magnetic  telegraph,  in  every  section  where  the  introduc- 
tion of  the  latter  makes  it  practicable. 

Seaton  station,  in  Washington  city,  has  been  selected  as  the  centre 
for  the  telegraphic  differences  of  longitude.  The  Sections  at  present 
connected  by  telegraph  are  Sections  I,  II,  III  and  V.  The  first  three 
being  also  connected  by  triangulation,  the  check  on  the  geodetic  differ- 
ences of  longitude  is  here  obtained,  and  the  agreement  is  very  close. 

The  longitudes  from  Greenwich  depend  upon  that  of  Cambridge 
observatory,  as  determined  by  chronometric  differences  between 
Liverpool  and  Cambridge,  and  by  occultations,  eclipses  and  moon  cul- 
minations, observed  at  various  observatories  in  the  United  States,  and 
referred  to  Cambridge  by  means  of  telegraphic  differences. 

The  following  statement  shows  the  result  up  to  the  present  time : 

Longitude  of  Cambridge  from  Ch'eenwich* 

h,      m.       tL 
By  moon  culminations  observed  at  Cambridge,  Hudson, 

Ohio,  Wilkes'  observatory,  and  National  Observatory  4  44  28.4 
By  eclipses  and  occultations  at  Cambridge,  Brooklyn, 

Philadelphia,  and  Wilkes'  observatory 4     44     29.6 

By  chronometric  differences 4     44     30.1 

The  longitude  adopted  for  the  present  is  4h.  44m.  29.5s.,  or  71°  07' 
22".50, 

In  Sections  IV,  VI,  VIII,  IX,  and  X,  the  longitudes  are  counted  from 
some  central  station  in  each.  Sections  IV  and  VIII  will  soon  be  con- 
nected by  telegiaph  with  Seaton  station  and  Cambridge.  In  Sections 
VI  and  IX  the  longitudes  from  Greenwich  will  for  some  time  depend 
upon  less  exact  determinations.  For  the  present  we  have  the  following 
data: 

O  f  tt 

Sec.  IV.  Stevenson's  Point,  west  of  Greenwich 76  10  43.5 

Sec.  VI.  Cape  Florida ditto 80  05  00 

"     "    Sand   key ditto •SI  52  43 

Sees.  Vin  and  IX.  Fort  Morgan,  Mobile  Point 88  00  25 

Sec.  X.  Coast  Survey  observatory,  near  San  Diego ♦117  13  22 

Explanation  of  the  tables* 

The  first  column  on  the  left  contains  the  name  of  the  several  stations 
or  triangulation  points.     Their  general  locality  is  indicated  by  the 

*  Corrected  from  data  to  NoTember,  1852. 
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heading  at  the  top  of  the  page,  by  means  of  which  they  will  be  readily 
found  on  the  sketches  accompanying  the  tables.  Sub-headings  in  the 
first  column  indicate  the  locality  more  minutely  where  it  is  practicable. 

The  stations  are  generally  either  prominent  objects  of  permanence, 
such  as  spires,  light-houses,  beacons,  &c.,  or  they  are  the  points  on 
prominent  hills,  capes,  or  points  of  land,  where  signals  have  been  erected 
for  the  purpose  of  the  survey,  and  which  are  marked  on  the  ground. 
In  a  small  number  of  cases  in  the  first  three  Sections,  but  much  more 
frequently  in  the  southern  Sections,  where  settlements  on  the  coast  are 
sparse,  and  few  permanent  objects  are  to  be  found,  the  stations  have  no 
other  distinguishing  murk  than  the  signal  erected  on  the  spot ;  and  after 
its  decay,  the  mark  left  on  the  ground,  to  designate  the  station  point. 
The  latter  generally  consists  of  posts  or  stones  set  around  the  point, 
while  the  centre  of  the  station  is  designated  by  an  earthen  cone  or  glass 
bottle  buried  under  the  surface  of  the  ground  and  marked  on  top  by  a 
stone  or  post.  Where  the  station  is  on  a  rock,  a  copper  bolt,  or  a  hole 
filled  with  lead  or  sulphur,  will  be  found  to  designate  the  exact  spot. 

The  sketches  showing  the  configuration  of  the  land,  as  well  as  ihe 
relative  positions  of  the  stations,  no  great  difficulty  will  be  experienced 
in  finding  the  latter,  when  desired  for  local  surveys  or  reference.  In 
any  case  where  minute  descriptions  of  particular  points  are  required, 
they  can  be  had  by  application  addressed  to  the  Coast  Survey  office. 

The  second  and  third  columns  contain  the  latitudes  and  longitudes 
of  the  stations  named. 

The  fourth  column  contains  the  azimuth  of  the  line  joining  the  station 
named  ia  the  first  column  to  that  named  in  the  fifth;  that  is  to  say,  the 
angle  which  that  line  makes  with  the  meridian  of  the  former  station, 
reckoned  from  south  around  by  west,  through  the  whole  circle.  The 
sixth  column  gives  the  back  azimuth  of  the  same  line,  or  the  angle 
which  it  makes  with  the  meridian  of  the  latter  station,  reckoned  a^ 
before;  the  diffiirence  between  the  azimuths  in  the  fourth  and  those  in 
the  sixth  columns  being  ISO^,  less  the  inclination  of  the  meridians  at 
the  two  stations. 

The  seventh,  eighth,  and  ninth  columns  give  the  distances,  in  metres, 
yards,  and  miles,  between  the  stations  named  in  the  first  and  fifth 
columns.  The  relation  of  the  metre  to  the  yard  used  in  obtaining 
these  results,  is — 

1  metre =1.0935696  yard,  or  39.36850  United  States  standard  inches. 

For  each  station  the  azimuths  and  distances  to  two  other  stations  are 
given.     In  every  case  the  hues  so  given  have  actually  been  observed. 

In  each  section  tlie  stations  of  the  primary  triangulation  are  given 
in  a  separate  table,  in  which  all  the  distances  and  azimuths  observed 
are  given.  Whenever  these  primary  stations  afterwards  occur  in  the 
columns  of  the  general  table,  they  are  distinguished  by  being  printed 
in  small  capitals. 

Those  points  which  are  marked  with  an  asterisk  have  been  de- 
termined by  means  of  the  plane-table;  their  positions  are  not  as  accu- 
rate as  those  of  the  trigonometrical  points,  and  are  liable  to  be  in  error 
about  three  metres,  or  ten  feet. 
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APPENDIX   No.  13. 

Letter  of  the  Secretary  of  the  Treasury ,  communicating  to  the  Siipertntendeni 
of  the  Coast  Survey  the  act  of  Confrress  requiring  examinations  to  he  made 
in  rekuion  to  light-houses^  light-boats^  beacons^  buoys^  <^. 

Tbeasttrt  Department, 

March  29,  1861. 

Sir  :  S.  Pleasonton,  esq.,  the  general  superintendent  of  the  light- 
house establishment,  having  reported  to  me  that  preliminary  surveys,  as 
required  b^  2d,  3d,  and  4th  sections  of  an  act  entitled  '*  An  act  making 
appropriations  for  light-houses,  light-boats,  buoys,  &c.,  and  provid- 
ing for  the  erection  and  establishment  of  the  same,  and  for  other  pur- 
jx)ses,"  approved  the  3d  March,  1851 ,  are  necessary  to  determine  the 
3ites  and  ascertain  more  fully  what  is  required  by  the  public  exigencies, 
in  reference  to  all]  the  light-houses,  light-boats,  beacons,  and  buoys,  for 
which  appropriations  are  made  by  the  act  requiring  that  the  Superin- 
tendent 01  the  Coast  Survey  shall  perform  this  duty  on  the  seaboard, 
you  are  directed  to  cause  such  examination  to  be  made  as  will  enable 
you  to  furnish  the  information  particularlv  suggested  in  the  3d  section 
of  the  act,  on  the  seacoast  of  Maine,  5fassachusetts,  Rhode  Island, 
Connecticut,  New  York,  New  Jersey,  Maryland,  North  Cai'olina,  Florida, 
Texas,  California,  and  Oregon. 

A  newspaper  containing  the  act  of  Congress  herein  referred  to,  the 
places  to  be  examined,  and  the  objects  to  be  obtained  from  such  exami- 
nation, is  herewith  enclosed.  When  the  several  localities  have  been 
visited,  and  such  examination  made  as  will  enable  you  to  comply  with 
the  requirements  of  the  act,  you  will  make  report  to  this  department  of 
the  result  of  such  examinations,  having  special  regard  to  the  inquiries  * 
suggested  in  the  3d  section  of  the  act,  in  every  case  of  proposed  expend- 
iture. 

It  is  desirable  that  this  report  should  describe  the  kind  of  structure, 
or  other  improvement,  authorized  by  the  act    which  you  would  recom- 
mend for  adoption,  and  be  accompanied  by  sketches  indicating  the  pre- 
cise points  where  they  should  be  placed ;  and  when  it  is  necessary  to^ 
purchase  the  sites,  the  names  of  the  owners  should  also  be  stated. 
Very  respectfiilly,  your  obedient  servant, 

W.  L.  HODGE, 
Acting  Secretary  of  the  Treasury. 

Prof.  A.  D.  Bache, 

Superintendent  U.  8.  Coast  Survey. 


AK  ACT  making  appropriationB  ibr  light-hoiuei^  light-botis,  bnoji,  &.C.,  and  p roTiding  for 
the  erection  and  establishment  of  the  same,  and  for  otiier  parposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled,  That  the  following  appropria- 
tions be,  and  the  same  are  hereby  made,  and  directed  t<2  be  paid  out  of 
any  money  in  the  treasury  not  otherwise  appropriated,  to  enable  the 
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Secretary  of  the  Treasury  to  carry  the  provisions  of  this  act  into  effect: 
Provided^  however ,  If  a  good  title  to  any  land  which  it  may  be  necessary 
to  use  cannot  be  obtained  on  reasonable  terms,  or  the  exclusive  riglk 
to  such  land  as  cannot  be  acquired  by  cession,  when  the  interest  of  the 
United  States  demands  it,  before  tbe  appropriation  would  by  law  fall 
into  the  surplus  fund,  in  any  and  all  such  cases  the  appropriations  shall 
be  appUcable  to  the  objects  for  which  they  are  made,  at  any  time  within 
two  years  after  the  first  meeting  of  the  legislature  in  any  State  wherein 
such  land  may  be  situated,,  subsequent  to  the  passage  of  this  act,  to 
wit: 

MAIXE. 

For  buoys  on  White's  and  Thom's  ledges,  and  on  Pond  Island  reefi 
at  the  mouth  of  the  Kennebec  river,  three  hundred  dollars. 

For  a  Ught-house  on  Pond  island,  at  the  entrance  of  Narraguagus 
bay,  four  thousand  dollars. 

MASSACHUSETTS. 

For  a  light-boat  on  the  Shovelful  shoals,  off*  Chatham,  twelve  thou- 
sand five  hundred  dollars. 

For  eleven  buoys  in  the  channel  to  Commercial  Point  and  Ne- 
ponset  river,  in  Dorchester,  one  thousand  dollars. 

For  a  Ught-house  at  the  head  of  Holmes'  Hole  harbor,  three  thousand 
five  hundred  dollars. 

For  a  beacon  on  Fawn  bar,  near  Deer  island,  Boston  harbor,  two 
thousand  five  hundred  dollars. 

For  two  iron  spindles  on  the  northeast  ledge  of  the  Graves,  and  on 
Holmes'  ledge,  Boston  harbor,  two  thousand  dollars. 

RHODE   ISLAND. 

For  a  light-boat  off'Brenton's  reef,  fifteen  thousand  dollars. 

CONNECTICUT. 

For  a  can-buoy  on  Peafield  reef,  off  Black  Rock  harbor,  in  Long 
Island  sound,  in  addition  to  a  former  appropriation  in  the  act  of  Sep- 
tember,  eighteen  hundred  and  fifty,  one  hundred  and  thirty-five  dollars. 

NEW  YORK. 

For  a  light-house  on  Flynn's  knoll,  near  Sandy  Hook,  thirty  thou- 
sand dollars. 

For  a  light-house  on  Horse  Shoe  reef,  Niagara  river,  twenty-five 
thousand  dollars,  in  addition  to  the  former  appropriations. 

For  a  light-house  on  the  pier,  at  the  mouth  of  Sodus  bay,  and  the 
removal  ot  the  beacon  Ught  on  said  pier  to  Grassy  Point,  near  Point 
Glasgow,  six  thousand  dollars. 
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For  a  light-house  on  the  northern  extremity  of  Gardiner's  island,  six 
thousand  dollars. 

•    For  a  beacon  on  the  Sand  spit  in  the  harbor  of  Sag  Harbor^  seven 
hundred  dollars. 

For  the  completion  of  two  beacons  near  Fort  Hamilton,  two  thou- 
sand dollars. 

For  four  spar-buoys  at  Fire  Island  inlet,  three  hundred  dollars. 

MARYLAND. 

For  a  light-house  at  Fishing  Battery,  Chesapeake  bay,  five  thou- 
sand dollars. 

For  a  light-house  on  the  Bodkin  shoal,  mouth  of  the  Patapsco  river,  in 
addition  to  the  former  appropriation,  seventeen  thousand  dollars.  (When 
this  is  completed,  the  present  light  on  Bodkin  Point  to  be  discontinued.) 

•       '  NEW  JERSEY. 

For  a  fog-bell  at  the  Newark  light-house,  two  hundred  and  fifty 
dollars. 

For  completion  of  the  beacon  in  Passaic  river,  four  spar-buoys  in 
the  same,  a  spar-buoy  at  Mill  Rock,  and  a  beacon  at  the  Corner  Stake, 
near  Elizabethtown  Point,  eight  hundred  dollars. 

NORTH    CAROLINA. 

For  a  buoy  on  Middle  Ground  shoal,  Beaufort  harbor,  two  hundred 
dollars. 

For  a  light-house  on  Beacon  island,  six  thousand  dollars. 

For  a  light-boat  near  Ocracoke  channel,  fifteen  thousand  dollars. 

For  an  iron-buoy  on  Diamond  shoal,  off  Cape  Hatteras,  eight  hun- 
dred dollars. 

For  a  floating  bell-beacon  on  Cape  Hatteras  outer  shoals,  eight 
thousand  dollars. 

For  a  light-house  on  the  Upper  Jettee,  in  Cape  Fear  rivor,  includ- 
ing a  bridge  from  the  shore  to  the  light-house,  thirteen  thousand  dollars* 

OHIO. 

For  a  light-house  on  Rock  or  Mouse  island.  Lake  Erie,  five  thousand 
dollars. 

For  a  light-house  on  Green  island,  Lake  Erie,  five  thousand  dollars. 

For  a  beacon-light  on  Cedar  Point,  as  a  range  to  enter  Sandusky 
bay,  five  hundred  dollars. 

For  buoys  at  the  entrance  of  Port  Clinton,  Lake  Erie,  two  hundred 
and  fifty  dollars. 

MICHIGAN. 

For  a  light-house  at  Bengley's  harbor,  five  thousand  dollaj  a. 
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VUOBJDAm 

For  buoys  at  the  entrance  of  Musquito  harbor,  five  hnndred  dollars. 

OREGON. 

For  a  light-house  and  fog-signal  at  Umqua,  fifteen  thousand  dollars. 
For  fog-signals  for  the  light-houses  at  Cape  Disappointment,  Cape 
Flattery,  and  New  Dungeness,  three  thousand  dollars. 

CALIFORNIA. 

For  a  light-house  at  Humboldt  harbor,  fifteen  thousand  dollars. 


For  a  light-house  at  Aransas  Pass,  twelve  thousand  five»  hundred 
dollars. 

For  three  light-houses  of  the  third  class  at  Half  Moon  shoal.  Red 
Fish  bar,  and  at  Clopper's  bar,  Galveston  bay,  fifteen  thousand  dol- 
lars. 

Sec.  2.  And  be  it  further  enacted^  That  if  such  person  as  the  Secre- 
tary of  the  Treasury  shall  designate  shall  report,  in  any  of  the  cases 
herein  provided  for,  that  preliminary  surveys  are  necessary  to  deter- 
mine the  site  of  a  proposed  light-^iouse,  or  light-boat,  beacon,  or  buoy, 
or  to  ascertain  more  fully  what  the  pubhc  exigency  demands,  th^  Sec- 
retiary  of  the  Treasury  shall  therefore  direct  the  Superintendent  of 
the  survey  of  the  coast  of  the  United  States  to  perform  such  duty  on  the 
seaboard,  and  the  colonel  of  the  corps  of  topographical  engineers  to 
perform  such  duty  on  the  northwestern  lakes.  . 

Sec.  3.  And  be  it  further  enacted^  That  the  officer  so  directed  shall 
forthwith  enter  upon  the  discharge  of  the  duty ;  and  after  fully  ascertain- 
ing the  facts,  shall  report:  First,  whether  the  proposed  facility  to  naviga- 
tion is  the  most  suitable  for  the  exigency  which  exists ;  and,  second,  where 
it  should  ^e  placed  if  the  interests  of  commerce  demand  it :  Third,  if 
the  thing  proposed  be  not  the  most  suitable,  whether  it  is  expedient  to 
make  any  other  kind  of  improvement :  Fourth,  whether  the  proposed 
light  has  any  connexion  with  other  hghts,  and  if  so,  whether  it  cannot 
be  so  located  as  to  subserve  both  the  general  and  the  local  wants  of 
trade  and  navigation;  and,  fifth,  whether  there  be  any,  and  if  any, 
what  other  facts  of  importance  touching  the  subject. 

Sec.  4.  And  be  it  further  enacted^  That  all  such  reports  shall,  as 
speedily  as  may  be,  be  laid  before  the  Secretary  of  the  Treasury ; 
and  if  such  as  to  authorize  the  work  ^ntbout  further  legislation,  he 
shall  forthwith  proceed  with  it,  otherwise  such  reports  shall  be  laid 
before  Congress  at  the  next  ensuing  session;  but,  m  all  cases  where 
the  person  designated  by  the  Secretary  of  the  Treasury,  under  the 
second  section  of  this  act,  does  not  report  such  preliminary  examina- 
tion as  expedient,  the  provisions  of  this  ac^  shall  without  delay  be  car- 
ried into  execution. 
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Sec.  5.  And  he  it  further  enacted^  That  the  salary  of  the  keeper  of 
the  Minot's  Ledge  light  shall  hereafter  be  at  the  rate  of  one  thousand 
dollars  per  annum,  and  the  assistants  five  hundred  and  fifty  dollars 
per  annum. 

Sec.  6.  And  he  it  further  enacted^  That  in  case  it  should  be  impos- 
sible, in  the  opinion  of  the  colonel  of  the  topographical  corps,  to  ob- 
tain a  perfect  title  to  the  necessary  land  upon  which  to  build  the  light- 
house heretofore  ordered  to  be  built  at  the  mouth  of  the  Calumet 
river,  on  Lake  Michigan,  said  land  shall  be  appraised  by  three  disin- 
terested persons,  under  oath,  and  the  light-house  shall  immediately  be 
built,  and  the  appraised  value  of  said  land  shall  be  paid  to  any  per- 
son who  shall  make  to  the  United  States  what  the  Attorney  General 
shall  consider  a  perfect  title  thereto. 

Sec.  7.  And  he  it  further  enacted^  That  hereafter  in  all  new  Ught-houses, 
and  in  all  light-houses  requiring  new  lighting  apparatus,  and  in  all 
light-houses  as  yet  unsupplied  with  illuminating  apparatus,  the  lens  or 
Fresnel  system  shall  be  adopted,  if,  in  the  opinion  of  the  Secretaiy  of 
the  Treasury,  the  public  interest  will  be  subsefved  thereby. 

Sec.  8.  And  he  it  farther  enacted^  That  the  Secretary  of  the  Treasury 
be,  and  is  hereby,  authorized  and  required  to  cause  a  board  to  be  con- 
vened, at  as  early  a  day  as  may  be  practicable,  after  the  passage  of  this 
act,  to  be  composed  of  two  officers  of  the  navy  of  high  rank,  two  offi- 
cers of  engineers  of  the  army,  and  such  civil  officer  of  high  scientific 
attainments  as  may  be  under  the  orders  or  at  the  disposition  of  the 
Treasuiy  Department,  and  a  junior  officer  of  the  navy  to  act  as  secre- 
tary to  said  board,  whose  duty  it  shall  be,  under  instructions  from  the 
Treasury  Department,  to  inquire  into  the  condition  of  the  light-house 
establishment  of  the  United  States,  and  make  a  general  detailed  report 
and  programme  to  guide  legislation,  in  extending  and  improving  our 
present  system  of  construction,  illumination,  inspection,  and  superin- 
tendence :  Provided^  That  no  additional  compensation  shall  be  allowed 
any  person  serving  on  said  board. 

Sec.  9.  And  he  it  further  enacted.  That  the  President  be,  and  is 
hereby,  required  to  cause  to  be  detailed  from  the  engineer  corps  of  the 
army,  from  time  to  time,  such  officers  as  may  be  necessary  to  superin- 
tend the  construction  and  renovating  light-houses* 

Approved  March  3,  1851. 


APPENDIX  No.  14. 

Letters  of  the  Superintendent  of  the  Coast  Survey  to  the  Secretary  of  the 
Tieasury,  applying  for  information  in  regard  to  the  light'house  nuUter$ 
referred  to  in  the  act  of  Congress. 

Coast  Survey  Office,  March  31,  1851. 

Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  yours  of  March 
29,  informing  me  that  the  Fifth  Auditor  had  reported  that  preliminsury 
surveys  are  required  in  reference  to  aU  the  light-houses,  light-boats, 
beacons,  and  buoys,  for  which  appropriations  are  made  by  the  act  of 
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March  3d,  1851,  and  directing  roe,  in  pursuance  of  the  law,  to  cause 
the  necessary  examinations  to  be  made,  and  to  report  what  the  pub- 
lic exio^cncv  demands  in  the  matter. 

It  is  desirable  in  the  execution  of  the  law,  and  of  your  instructions^ 
that  such  papers  as  may  be  in  the  possession  of  the  department,  gi^^ng 
information  in  regard  to  the  necessity  for  these  several  objects  referred 
to  in  the  act,  should  be  examined  in  this  office.  I  would  therefore 
request  that  j'ou  will  give  the  necessary  direction  for  their  transfer  to 
me,  to  be  returned  when  the  report  is  made. 

Yours,  respectfully, 

A.  D.  BACHE, 
Svperintendent  U.  S.  Coast  Siirrty» 

Hon.  W.  L.  Hodge, 

•  Atthig  Seactary  of  the  Treasury^ 


Coast  Survey  Office. 
Washington  City^  Ajtj'H  1,  1851. 

Sir:  I  would  respectfully  request  to  be  informed  which  of  the  light- 
houses and  beacons,  for  which  appropriations  were  made  by  tlie  act 
approved  March  3,  1S51,  have  been  commenced. 

Verv  respcctfuUv,  yours, 

A.  D.  BACHE, 
Suiwrintendent  U.  S,  Coast  Surrey, 

Hon.  W.  L.  Hodge, 

Acting  Secretary  of  the  Treasury. 


APPENDIX  No.  14,  bis. 

Letters  from  the  Secretary  of  the  Treasury  to  the  8vperinfeniJ4!Tif  of  the  Const 
Survey  J  communicaHng  rejffrrfs  from  the  Fifth  Auditor  ^  in  rdatiou  to 
light-house  matters  referred  to  in  t/ie  act  of  Congress. 

Treasury  Department, 

Aiml  3,  ISol. 

Sir:  I  transmit  for  your  infiirmation,  and  as  a  reply  to  the  inquiry 
made  in  vour  letter  of  the  1st  instant,  an  extract  from  a  letter  addressed 
to  the  department  by  S.  Fleasonton,  esq. 

I  am,  very  respectfully,  vour  obedient  servant, 

\VM.  L.  HODGE, 

Acting  Secretary  of  the  Treasury. 

Prof.  A.  D.  Bache,- 

Superintendent  Coast  Surceyj  Washington* 
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Tbeasurt  Dei^artmbnt, 
Fifth  Auditor's  Office^  April  3,  1861. 

Sir:  In  answer  to  your  note  of  the  2d  instant,  just  received,  I  have 
the  honor  to  inform  you  that  no  step  has  been  taken  by  me  for  building 
any  of  the  light-houses,  or  light-vessels,  for  which  appropriations  were 
made  on  the  3d  March  last;  considering  it  necessary  that  the  several 
sites  should  be  previously  examined  and  reported  upon  by  the  officers 
to  be  appointed  for  the  purpose. 

And  with  respect  to  tnree  which  it  had  been  previously  determined 
to  build,  and  for  which  additional  appropriations  were  necessary,  and 
were  made  by  that  act,  I  was  prevented  from  taking  any  step  towards 
building  them,  by  a  clause  in  the  act  requiring  the  President  to  cause 
to  be  detailed  engineers  of  the  army  for  the  purpose  of  superintending 
the  construction  and  renovation  of  light-houses. 

I  have  the  honor  to  be,  sir,  respectfully,  your  obedient  servant, 

S.  PLEASONTON. 

Wm.  L.  Hodge,  Esq., 

Acting  Secretary  of  the  Treasury. 


Treasury  Department, 

April  6,  1851. 

Sir  :  In  fiuther  reply  to  your  letter  of  the  1st  instant,  I  enclose  a  copy 
of  a  letter  from  the  Fifth  Auditor,  under  date  of  the  2d  instant. 
Very  respectfully,  your  obedient  servant, 

WM.  L.  HODGE, 
Acting  Secretary  of  the  Treasury. 

Prof.  A.  D.  Bachb, 

Superintendent  U.  8m  Coast  Survey ^  Washington^  D.  C. 


Treasury  Department, 
FiJiJt  Auditor's  Office,  April  2,  1861. 

Sir:  In  reply  to  your  note  of  the  1st  instant,  requesting  me  to  furnish 
Ptofessor  Bache  with  such  papers  as  may  be  in  this  office  giving  in- 
formation as  to  the  necessity  and  importance  of  constructing  the  Lght- 
houses  and  light-boats  for  which  appropriations  were  made  by  the 
light-house  law  of  the  3d  March  last,  I  have  to  state  that  with  three 
exceptions,  which  I  shall  state,  I  have  no  knowledge  of  the  reasons  on 
whicn  the  several  appropriations  were  made.  The  Committee  on  Com- 
merce of  the  House  ot  Representatives  reported  the  bill,  which  was 
not  printed,  the  last  night  of  the  session.  I  had  no  knowledge  of  it 
until  passed  into  a  law.    It  is  presumed  the  committee  made  the  ap- 

Eopriation  upon  the  application  of  individuals  of  which  I  have  no 
lowled^e.  Hence  I  can  give  Professor  Bache  no  information  that 
would  aid  him,  or  the  officers  under  him,  in  forming  an  opinion  as  to 
the  expediency,  or  otherwise,  of  building  the  light-houses,  light-boats, 
buoysi  &c.,  for  which  appropriations  are  made.    The  necessity  for  the 

29 
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examinatioD  is  apparent,  Ixywever,  fiom  the  many  lights  on  the  coast 
and  lakes,  and  the  &ct  that,  on  some  parts  of  the  coast,  the  lights  are 
now  so  numerous  that  it  is  impossible  to  distinguish  one  fiom  another, 
and  they  are  hence  becoming  a  nuisance. 

The  exceptions  referred  to  above  are,  the  three  additional  ajqpro- 
priations  recommended  by  this  office,  viz:  For  the  light-house  on 
Horse  Shoe  reef,  Niagara  river,  $25,000;  fix*  a  light-house  on  Bodkin 
shoal,  mouth  of  the  Patapsco,  (seven-foot  knoll,)  $17,000  dollars ;  for  a 
lig^t-house  at  the  upper  jettee.  Cape  Fear  river,  including  a  bridge 
from  the  shore  to  the  fight-house,  $13,000.  These  are  works  which  it 
has  been  determined  to  prosecute,  and  need  not,  therefore,  be  examined. 

I  have  the  honor  to  be,  sir,  respectfully,  your  obedient  servant, 

S.  PLEASONTON. 

WjLUAM  L.  HoDGB,  Esq., 

Acting  Secretan/  of  the  Treatwry. 
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APPENDIX  No.  16 

Letter  of  the  Superintendent  to  the  chiefs  of  hydrographic  parties  in  the  coast 
survey  J  enclosing  a  communication  from  the  secretary  of  the  Light-house . 
Board  J  asking  for  suggestions  for  the  improvements  and  extension  of  the 
present  light^house  estailishmenty  arid  extracts  from  their  relies. 

Coast  Sxtrvbt  Station, 
Near  Portland^  Maine^  July  30,  1851. 

Sir:  I  have  to  call  your  attention  to  the  enclosed  communication 
from  the  secretary  of  ihe  Light-house  Board,  and  to  ask  such  informa- 
tion in  relation  to  the  subjects  embraced  in  it  as  your  especial  experi- 
ence on  the  coast  survey,  or  general  experience  as  a  seaman,  may 
enable  you  to  furnish.  I  would  suggest  that  specific  answers  be  framed, 
when  the  subjects  come  within  the  range  of  your  experience,  to  the 
questions  addressed,  adding  such  remarks  as  the  introductory  part  of 
the  letter  seems  to  contemplate.  Please  address  your  reply,  as  a  report, 
to  me  at  Portland,  Maine. 

Yours  respectfully, 

A.  D.  BACHE,  Superintendent^  S^'c. 

To  Chiefs  of  hydrographic  parties  in  Coast  Survey. 


Extra^cts  from  letter  of  Lieutenant  Commanding  C.  H.  McBIair^  United 
States  navy^  assistant  in  coast  survey ^  in  reply  to  above  letter  of  the  Su- 
perintendent, in  relation  to  lights^  h&OLcons,  ana  buoys  needed  on  the  coast , 
of  Massachusetts — Section  L 

U.  S.  SuRVETiNa  Steamer  Bibb, 

New  Bedford^  August  28,  1851. 

Sir  :  I  have  received  your  letter  of  the  30th  ultimo,  directing  my 
attention  to  the  enclosed  communication  from  the  Secretary  of  the 
Light-house  Board,  on  subjects  belonging  to  improvements  in  the  navi- 
gation of  our  coast.  •  •  •  •  • 

"Additional  lights,  buoys,  beacons,  jcc.,  that  may  be  required  to 
render  navigation  safe  and  easy." 

The  following  objects  seem  to  me  worthy  of  the  consideration  of  the 
Light-house  Board: 

a.  The  expediency  of  substituting  a  light-house  on  the  ledge  called 
"  Sow  and  Pigs,"  standing  near  the  entrance  into  Buzzard's  bay,  for 
the  present  light-boat  moored  in  that  vicinity,  and  the  light-house  on 
the  western  side  of  Cuttyhunk  island.  The  ledge  in  question  is  said 
to  be  capable  of  affording  a  solid  foundation  of  rock  for  such  a  struc- 
ture, and  a  light  of  the  highest  range  and  power  at  this  point  would  be 
invaluable  to  vessels  passing  into  Buzzard's  bay,  the  Vineyard  sound, 

or  bound  westward  into  Long  Island  sound. 

•  ••••••• 

c.  Placing  a  floating  beacon,  with  a  fog-bell  attached,  on  Davis* 
new  South  shoal. 

This  shoal  lies  near  the  most  frequented  parts  of  the  ocean,  and  has  ^ 
occasioned  some  very  disastrous  wrecks.    It  has  as  little  as  eight  feet 
water  upon  it — ^is  swept  by  very  strong  tides,  and,  during  the  summer 
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nuHiths,  almost  constantly  bidden  by  fiigs.  It  was  designed  at  one 
time  to  erect  a  beacon  npon  it,  bat  tbe  great  difficohies  of  tbe  nnder* 
taking,  ari^ng  fiom  the  character  of  the  climate  and  tbe  distance 
of  the  nearest  port,  seem  to  be  regarded  as  insuperable.  It  is,  how- 
ever, indispensable  to  the  safety  of  passing  vessels  that  it  should  be 
marked  in  as  distinct  a  manner  as  circumstances  will  admit. 

d.  A  booy-boat  (hereafter  to  be  described)  on  the  Great  Rip,  one  of 
the  most  extensive  of  the  Nantucket  shoals.  A  suitable  place  fiir  this 
mark  would  be  in  the  slue  or  passage  near  the  south  end.  I  would 
here  indicate  the  shoal  itself,  the  passage  in  which  it  was  moored,  and 
that  on  either  side  of  the  Rip. 

e,  A  buoy-boat  on  the  small  shoal  lying  to  the  eastward  of  the  north- 
em  end  of'^the  Bass  Rip,  (Nantucket  shoals,)  to  mark  the  shoal  itself 
and  indicate  the  passage  generally  between  the  Bass  and  Great  Rip. 

/•  A  spar-buoy  (hereafter  to  be  described)  on  the  sand-s{Ht  jxcgect- 
ing  from  Fox's  point,  (Nashawena  island,)  at  the  southern  entrance  into 
Quick's  Hole.  This  channel,  connecting  the  Vineyard  sound  with  Buz- 
zard's bay,  is  constantly  used,  and  the  want  of  a  mark  showing  the 
spit  has  occasioned  frequent  wrecks. 

g.  A  light-boat  near  Brenton's  reef,  at  the  mouth  of  Newport  harbor, 
already  reconomended  in  a  special  report  to  you. 

A.  Three  small  harbor-lights,  to  facilitate  die  entrance  into  Hcdmes* 
Hole  harbor,  already  particularly  described  in  my  report  to  you  of  the 
16th  ultimo. 

t.  Certain  spindles,  buoys,  and  beacons,  marking  the  approaches 
near  Dorchester  and  Boston,  already  enumerated  and  described  in  my 
reports  to  you,  dated  March  1st. 

J.  A  wooden  beacon,  painted  black,  on  Long  island,  (Boston  harbor,) 
placed  so  as  to  range  with  the  northeast  end  of  Spectacle  island,  for 
the  safe  navigation  of  the  main  shi{)  channel.  For  particulars  respecting 
this  mark,  I  beg  to  refer  you  to  Lieutenant  Charles  H.  Davis'  report  to 
you  on  the  subject,  of  December  24,  1847. 

k.  A  similar  beacon  on  the  southeast  part  of  Long  island,  (Bostcm 
harbor,)  to  range  with  '*  Nix's  Mate,"  in  order  to  faci^tate  the  passage 
through  the  Broad  Sound  south  channel.  In  the  Coast  Survey  sailing 
directions,  the  range  that  has  been  given  to  answer  the  same  end,  is 
*'  Nix's  Mate  on  Blue  Hill ;"  but  owing  to  the  distance  of  the  latter  object^ 
this  guide  is  only  available  in  clear  weather.  The  substituton  oi  the 
beacon  on  Long  island  for  Blue  Hill,  is  recommended  at  the  instance  of 
Lieutenant  Davis. 

/•  A  buoy-boat  on  the  southwest  end  of  Billingsgate  shoal,  (Massa- 
chusetts bay,)  and  two  spar-buoys  on  the  southern  edge  of  the  shoal, 
planted  at  regular  intervaus  between  the  boat  and  Bilnngsgate  island. 
Three  guides  are  necessary  in  the  approach'  to  the  anchorage  under 
Billingsgate  shoaL 

m.  A  spar-buoy  on  or  near  a  small  rock  lying  to  the  southward  of 

Wellfleet  harbor,  and  called,  on  the  hydrographical  sheet,  "  Bibb  Rock." 
•  ••••••• 

Respectfully, 

C.  H.  McBLAIR, 
Lievtenani  Commanding^  and  AuitiUM  Coasi  Survey. 
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ExtractM  from  letter  of  Lieutenant  Commanding  S.  Swartioout^  United 
States  navyt  assistant  in  coast  survey <f  in  reply  to  forgoing  letter  of  the 
Superintendent^  in  relation  to  lights^  be€u:onSf  and  buoys  needed  on  the 
coast  of  Massachusetts-^Sectiofi  !• 


U.  S.  Surveying  Brio  Washington, 

Off  Nantucket  Bar^  September  4,  1851. 

Sir  :  Your  circular  letter,  dated  July  30th,  enclosing  a  communication 
from  the  secretary  of  the  Light-house  Board,  reached  me  in  due  course 
of  mail.  •  •  •  •.  •  •  • 

"Additional  lights,  buoys,  beacons,  &c.,  that  may  be  required  to 
render  navigation  safe  and  easy." 

I  am  only  prepared  to  answer  this  question  so  far  as  it  relates  to  this 

particular  section  of  our  coast.  •  ♦  •  •  • 

•  •••••••• 

A  floating  beacon,  with  a  fog-bell  attached,  on  Davis'  South  shoal. 

A  buoy-boat  (to  be  hereafter  described)  on  the  Great  Rip,  one  of  the 
most  extensive  and  dangerous  of  the  Nantucket  shoals. 

A  buoy-boat  on  the  small  shoal  lying  to  the  east  of  the  northern  end 
(^the  Bass  Rip,  (Nantucket  shoals,)  to  mark  the  shoal  itself,  and  indi- 
cate the  passage  between  the  Bass  and  Great  Rip. 

A  spar-buoy  on  the  sand-spit  projecting  from  Fox's  Point,  (Nashawena 
island,)  at  the  southern  entrance  into  Quick's  Hole* 

Three  small  harbor  or  bug-lights,  to  facilitate  the  entrance  into 
Holmes'  Hole.  The  expediency  and  necessity  of  these  additional  aids 
for  the  protection  of  our  commerce  in  this  quarter,  appear  to  me  to  be 
very  obvious;  and  the  many  disasters  and  shipwrecks  which  occur 
annually  from  the  want  of  them,  I  flatter  myself  will  plead  strongly  in 
favor  of  their  immediate  adoption  by  our  government.  I  have  merely 
considered  it  necessary  to  allude  to  these  additional  aids  to  render 
navigation  safe  and  easy,  as  Lieutenant  Commanding  C.  H.  McBlair 
has  already  very  particularly  recommended  them  to  your  notice — 
urging  their  useml  effects  by  very  cogent  arguments,  to  which  I  can 
add  nothing;  but,  concurring  fufiy  with  him  in  his  views,  it  will  be 
necessary  for  me  to  refer  you  to  his  reports  in  relation  to  these  matters, 
Bis  an  answer  to  this  question,  so  far  as  my  knowledge  extends  from 
actual  observation.    ••••••• 

Very  respectfully,  your  obedient  servant, 

S.  SWARTWOUT, 

Lieutenant  Commanding. 

Extracts  from  Utter  of  Lieutenant  Commanding  J.  N.  MaffUt^  U.  S.  navy^ 
assistant  in  coast  survey f  in  reply  to  above  letter  of  the  Superintendent^ 
in  relation  to  lights^  beacons^  and  buoys  needed  on  tiie  coast  of  North  and 
South  Carolina — Sections  IV  and  F. 

U.  S.  ScHooNBR  Gallatin,  August  10,  1851. 

Sm :  I  have  received  your  "circular"  of  the  20tn  ultimo,  enclosing  a 
copy  of  a  letter  from  the  secretary  of  the  Light-house  Board. 
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I  propose  three  sets  of  bug-lights  for  Beanibrt,  N.  C. — first,  a  dng^ 
light,  due  north  of  the  present  channel  buoy ;  second,  a  range  bght, 
for  crossing  the  bar,  or  lor  the  first  course  in ;  third,  a  range  light  on 
'*  Lower  Bank,"  for  the  second  course  to  anchorage.  Two  additional 
buoys  are  also  required  to  mark  out  ;the  channeL 

A  bug-light  if  required  for  the  upper  jettee  of  the  Cape  Fear  river. 
There  should  be  three  spar-buoys  m  Charleston  harbor,  one  at  each 
end  of  the  "Middle  Ground,"  the  other  at  "White  Point,"  to  define 
the  end  of  that  spit  for  the  benefit  of  vessels  bound  up  the  Ashley. 

A  couple  of  beacons,  for  a  range,  should  be  erectea  near  "Fort 
Johnson,"  as  a  guide  for  vessels  to  clear  "  Sumter  Flats "  and  the 
end  of  the  "Middle"  when  bound  in  and  out  of  the  South  city  chan* 
nel. 

To  render  South  Edisto  serviceable  as  a  harbor  of  refuge,  a  second* 
order  light  should  be  placed  on  Seabrook  Point,  and  three  buoys  in 
the  channel-way. 

Charleston  light  should  be  a  "fixed  light,"  wiihiagfrowdrgfiectort.  No 
light  should  revolve — ^that  is,  one  of  a  range  for  entering  a  narrow  chan* 
nel,  as  the  less  of  it,  even  for  a  few  seconds,  might  be  attended  with 
danger. 

I  have  fipequently  experienced  the  truth  of  this. 

The  beacon-light  connected  with  the  main  light  should  be  increased 
in  brilliancy  and  shifted  further  south,  to  render  the  range  complete  for 
crossing  in  the  best  water.  A  railway  for  this  beacon  is  required,  as  the 
bar  is  materially  influenced  by  northeast  storms,  and  the  range  conse* 
quently  changing  to  southward. 

The  "Overall  beacons"  of  Charleston  harbor  are  useless,  leading  a 
vessel  into  six  feet  at  low  water.  I  propose  that  they  be  shifted  to 
"Fort  Sumter,"  as  a  range  for  the  "  Swash  channel,"  one-eighth  of  a 
mile  south  of  the  "North,"  and  with  the  same  depth  of  water.  This 
would  enable  coasting  vessels  and  steamers  that  now  use  the  "  North 
channel"  to  enter  the  harbor  at  night  by  the  "  Swash." 

A  buoj  is  required  on  the  southwest  end  of  the  Rattlesnake  shoal. 

The  hghts  at  Hatteras  and  Roman  are  very  poor;  both  should  be 
overhauled  and  furnished  with  improved  reflectors. 

Bell-boats  would  be  of  infinite  service  at  the  extreme  point  of  Cape 
Lookout  and  the  Frying  Pan  shoaL 

The  light-boat  at  Martin's  Industry,  South  Carolina,  should  be  fur- 
nished, with  Hdo  eood  lights,  one  forward  and  the  other  aft,  of  different 
elevations,  that  me  boat  may  not  be  confounded  with  St.  Helena  light- 
boat.  As  the  light-boat  on  "Martin's  Industry"  is  old  and  unfit  for  its 
exposed  and  dangerous  position,  I  propose  that  a  new  Ught-boat  of  great 
capacity,  with  an  additional  light,  be  placed  on  that  shcMd,  and  the  pres- 
ent boat  be  moored  ofi*  "  Hilton  Head,"  Georgia,  to  mark  the  point  of 
'*  Grenadier  shoal,"  which  lies  d«e  north  firom  "  Tybee  h^t."  It  is  a 
dangerous  spot,  and  a  light-boat  has  repeatedly  b^n  called  for  by  the 

Charleston  and  Savannah  Steamboat  Company. 

•  •••••• 

I  am,  respectfully,  your  obedient  servant, 

JOHN  N.  MAFFITT, 
Commanding  f  and  Assistant  U.  8.  CoaM  Smrvey. 
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Extracts  Jinom  letter  of  Lieutenant  Commanding  John  Rodgers^  United  States 
nafrgf  assistant  in  coast  survey j  in  reply  to  forgoing  letter  of  the  Superin'* 
tendent^  in  relation  to  lights^  beadns,  and  buoys  needed  on  the  coast  of 
Florida — Section  VL 

Unitbd  States  Coast  Survey  Office, 

Washington^  August  25,  1851« 

Sib  :  In  reply  to  your  letter  of  July  30,  enclosing  a  circular  from  the 

Light-bouse  Board,  making  inquiries  in  regard  to  Uie  present  condition 

of  the  lights  and  other  aids  to  navigation  which  have  come  under  my 

observation,  I  have  the  honor  to  say: 

•  •••••••• 

Additional  lights  are  required  on  the  Florida  reef.  The  difficulties 
of  navigation  alon^  this  reef,  arising  from  the  curved  shape  of  the  chan- 
nel, requiring  contmual  chang^e  of  course;  the  strength  and  irre&^ularity 
of  the  current;  the  coral  reefs  which  fringe  either  shore,  and  the  low- 
ness  of  the  land,  added  to  the  vast  amount  of  passing  commerce,  and 
the  number  and  value  of  the  wrecks,  call  for  a  fuU  illumination.  I 
think  four  more  light-houses,  and  thQ  shifting  of  a  light-boat,  would  be 
sufficient. 

I  would  place  them  thus:  one  about  Alligator  reef,  off  Indian  key; 
one  about  Collins'  Patches,  off  Key  Vacas;  one  on  Looe  key;  one 
half  way  between  Cape  Florida  and  Carysfort  reef. 

These  should  all  be  first-class  refracting  lights,  or  possibly,  with  the 
latest  improvements,  second  class. 

The  light-boat  now  on  Carysfort  reef  might  have  a  proper  lantern 
fitted  to  her,  and  be  placed  on  the  Rebecca  shoals,  between  the  Tor- 
tugas  and  Marquesas  keys.  The  passage  between  the  Tortugas  and 
Marquesas  keys  is  so  much  frequented  by  vessels  bound  into  the  Gulf 
of  Mexico,  as  to  call  for  a  li^ht-boat  to  point  out  the  shoals  in  it. 

With  these  lights,  in  addition  to  those  now  erected,  or  in  progress, 
vessels  could  scarcely  get  on  shore  upon  our  side  of  the  Florida  chan- 
nel without  having  been  warned  by  a  light. 

With  the  increased  safety  there  seem  incidental  advantages.  Our 
shore  being  better  lighted  than  the  opposite  one,  vessels  wm  keep  in 
our  own  waters  in  passing  through  the  Florida  channel.  The  wrecks 
inevitable  to  extensive  commerce  will  pay  salvage  to  our  citizens^ 
rather  than  to  foreigners;  and  foxeign  goods  thus  introduced,  pay  duties 
to  our  government. 

The  wrecks  brought  into  Key  West  amount  annually  to  about 
$1,200,000,  and.those  on  the  Bahama  Banks  to  twice  as  much. 

It  is  a  point  with  vessels  coasting  along  the  southern  States  to  keep 
as  far  as  practicable  within  the  influence  of  the  Gulf  Stream,  for  time 
is  of  so  much  importance  to  them  that  they  are  willing  to  risk  something 
to  save  time.  Coasting  steamers  run  from  Cape  Canaveral  shoal  to 
Jupiter  inlet,  where  the  trend  of  the  land  alters.  A  light-house  would 
be  useful  as  a  point  to  run  for,  and  to  indicate  when  the  change  of 
course  had  become  necessary.  Such  a  light-bouse  may  perhaps  be 
made  to  guard  a  shoal  which  lies  between  Jupiter  inlet  and  Indian 
river,  on  which  the  United  States  mail  steamer  Georgia  touched. 
Captain  Coste,  United  States  revenue  marine,  knows  that  such  a  shoal 
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exists  Captain  WiU^,  a  sfaqMnmer  and  mazier,  win  Ins  traded  fer 
mamr  rears  along  oar  sontbeni  coast,  has  fomislied  me  with  the  fid- 
luwjii^  infiyrmation :  ^'Kine  miles  from  land*  ten  miles  E.  by  S.  ^  & 
from  Indian  rirer,  lies  a  shoal  about  one  mile  long  and  two  cablo- 
lengths  wide*  It  has  fire  fathoms  water  on  the  north  end^  and  fifteen 
{net  on  the  south  end;  ten  fathoms  inside  of  it.** 

^SE«  i  S.  fi'om  Indian  rirer,  and  five  miles  fiom  land,  is  another 
shoal  with  fifteen  feet  water  on  it.  ** 

**  With  Gilbert's  bar  bearing  £«  ^  N.,  distant  fiior  miles,  is  another 
shoal  with  five  fathoms  on  it.** 

*^A  rock,  with  six  or  seven  feet  water  on  it,  lies  half  a  mile  E8E. 
fi'om  the  soath  side  of  Jopiter  inlet :  five  fathoms  close  alongside  of  it." 

The  light-house  can  omy  be  properly  placed  after  an  examination 
has  been  made.  

A  ligfat-hotise  would  be  nsefiil  about  Uillsborong^  inlet,  or  where  it 
shall  be  found  that  the  first  spur  of  the  Florida  reef  starts  fiom  the 
main  land« 

In  the  distance  of  one  hundred  and  seventy  miles  between  Cape 
Canaveral  and  Cape  Florida  there  is  now  no  light.  The  two  I  pro- 
pose should  both,  1  think,  be  of  the  first  class  refracting  lights,  unless  it 
should  be  found  that  the  recent  improvement  in  the  second  class  make 
them  nearly  equal  to  the  first. 

*<  Improvements,  if  any,  which  particular  lights  may  require,  to  render 
them  equal  to  all  the  wants  oi  commerce  and  navigation  in  their 
respective  localities." 

Over-estimate  of  distance,  in  consequence  of  dimness  of  the  Toitugas 
light,  is  sometimes  given  as  a  cause  of  wreck.  Its  situation  is  one  of  the 
most  important  on  our  whole  coast — nearly  all  the  commerce  of  the 
Gulf  of  Mexico  passes  within  sight  of  it.  If  additional  force  be  needed 
to  the  requirement  of  a  first-class  lififht»  it  may  be  found  in  the  military 
position  of  the  Tortugas.  To  deveibp  the  fuU  usefulness  to  commerce 
and  the  navy,  of  the  extensive  fortific  tion  now  in  progress  there,  as 
powerful  a  ugbt  as  possible  seems  necessary* 

Cape  Florida  has  a  good  ordinary  reflector  light.  Its  position  seems 
to  point  out  as  proper  a  first-class  refracting  one.  I  hope  it  will  not  be 
considered  foreign  to  the  subject  of  these  l^hts  for  me  to  ofier  the  su^ 

Sestion,  that  the  Florida  channel  is  the  natimd  outlet  of  the  Mississip|H ; 
lat  the  lights  along  the  Florida  reef  are  those  in  which  the  western 
planters  of  the  United  States  are  particularly  interested;  and  that  in 
lessening  the  danger  of  getting  their  produce  to  market,  its  price  to  them 
will  be  enhanced. 

Cape  Hatteras,  Cape  Lookout,  and  Cape  Fear,  seem  all  positbns  for 
first-class  lights. 

The  light-house  on  Cape  Fear  is,  according  to  Blunt's  Coast  Pilot, 
one  hundred  and  ten  feet  above  the  level  of  the  sea.  Its  range  of  visi- 
bility to  an  eye  eleven  feet  above  the  sea,  is,  by  calculation,  12.76  nau- 
tical miles.  The  Frying-pan  shoals,  off  this  cape,  extend  twenty  miles 
fiom  land.  An  inspection  of  the  chart  shows  that  these  shoals  should 
be  illuminated.  It  does  not  seem  practicable  to  give  a  tower  on  Smith 
island  the  height  necessary  to  be  seen  so  far.    Light-boats  are  placed 
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in  situations  as  exposed :  it  is  possible  that  an  examination  might  dis- 
cover a  sheltered  oerth  for  one. 

In  such  situations  it  may  be  sound  discretion  to  build  screw-pile  or 
other  beacons,  to  be  left  some  years  to  test  their  stability;  when,  if 
they  stand  the  test  satisfactorily,  the  light  may  be  placed  on  the  beacon 
and  the  boat  removed. 

The  light  at  Cape  Canaveral  is  not  su£5cient.    The  tower  was  built 

when  it  was  believed  that  the  shoals  extended  only  three  or  four  miles 

from  the  cape.     Subsequent  examination  has  discovered  a  shoal,  with 

eight  feet  water  on  it,  at  the  distance  of  eleven  nautical  miles. 

•  •  •  •  •  •  •  •• 

Very  respectfully,  your  obedient  servant, 

JOHN  RODGERS, 
LietUenant  U»  S.  N.^  and  Asmtant  Coast  Survey* 
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APPENDIX  No.  18. 

Letter  of  Sean  C.  Walker^  Esq.,  asnttant  in  the  United  Stoics  coast 
survey^  to  the  Superintendent^  communicating  an  arrangement  with  the 
president  of  the  Maine  Telegraph  Company  f  to  determine  the  difference  in 
longitude  of  Cambridge  and  Halifax. 

Cambridge,  Mass., 

September  23,  1851. 

Dbar  Sir  :  I  enclose  you  a  copy  of  the  letter  of  H.  O.  Alden,  esq., 
president  of  the  Main  Telegraph  Company,  to  James  Eddy,  esq^  the 
superintendent  of  the  company.  I  would  suggest  that  it  should  be 
noticed  in  your  annual  report  to  the  Secretary  of  the  Treasury. 

You  will  see  that  I  have  negotiated  for  the  Coast  Survey  to  have  the 
free  use  of  the  line  firom  Cambridge  to  Calais  after  9  p.  m.,  we  pay- 
ing the  operators  for  their  time. 

Fortunately,  the  superintendent  (Mr.  Eddy)  was  here  to-day,  in 
Boston,  and  I  had  a  personal  interview  with  tne  president,  Mr.  Aldea, 
Mr.  Eddy,  superintendent,  and  Mr.  Saddler,  president  of  the  Boston 
and  Portland  line.  I  have  also  conferred  with  Mr.  J.  C.  Rowe, 
chief  operator  of  the  Vermont  Chemical  line,  that  goes  to  Cambridj^. 
Mr.  Eddy,  Mr.  Saddler,  and  Mr.  Rowe,  have  a  perfect  understandmg 
with  each  other.  The  line  works  now  every  night  from  Portland  to 
Halifax.  It  will  only  require  Mr.  Saddler's  battery.  Add  the  distance 
from  Cambridge  to  Portland.  Mr.  Bond  will  not  need  to  have  any 
battery  except  to  work  the  local  circuit — say  of  two  cups. 

These  officers  have  no  doubt  of  working  any  good  night  from  Cam- 
bridge to  Halifax.  Mr.  Eddy  says  there  will  be  no  need  of  sending 
an  officer  to  Calais — ^he  can  do  all  through  an  operator.    You  see  that 

so  far  as  our  post  is  concerned,  everything  is  well  arranged. 
•  •••••••• 

Yours  truly, 

SEARS  C.  WALKER. 
Prof.  A.  D.  Bachb,  LL.  D., 

Superintendent  U.  £f.  Coast  Survey. 


Boston,  September  20,  1851. 

Dear  Sir:  Allow  me  to  introduce  to  your  acquaintance  S.  C. 
Walker,  esq.,  who  is  an  officer  of  the  United  States  coast  survey, 
and  visits  Bangor  for  scientific  purposes.  Mr.  Walker  wishes  the  use 
of  our  telegraph  line  from  Portland  to  Calais,  in  connexion  with  the 
lines  from  Boston  to  Halifax,  to  enable  him  to  make  and  communicate 
the  results  of  astronomical  observations,  &c..  Sec. ;  all  of  which  he  will 
better  explain  to  you. 

There  being  no  specific  appropriation  for  such  purposes,  Mr.  Walker, 
in  behalf  of  science,  asks  the  gratuitous  use  of  our  wires  at  night,  and 
after  business  hours  are  closed;  he  paying  such  of  our  operators  as 
are  re<pired  to  be  employed  by  him,  a  reasonable  compensadon  for 
their  night  service. 
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For  the  benefit  of  sciences  this  is,  perhaps,  one  of  those  contributions 
which  our  company  ou^ht  not  to  withhold ;  hence  I  have  encouraged 
Mr.  Walker,  that  we  will  not  be  behind  our  neighbors  in  according  to 
him  the  privileges  he  asks.  I  have  therefore  referred  him  to  you  as 
fully  authorized  to  act  in  the  premises ;  and  whatever  you  may  do  will  i 
receive  my  approbation. 

Very  truly,  yours, 

H.  O.  ALDEN, 
President  Maine  Telegraph  Company. 
James  Eddt,  Esq.,  Bangor^  Me., 

Superintendent  Maine  Telegraph  Company. 


APPENDIX  No.  19. 

Letter  of  the  Superintendent  of  the  Coast  Survey  to  the  Secretary  of  the 
Treasury^  communicating  the  result  of  an  examination  by  Lieutenant 
Commanding  M.  Woodhullf  United  States  navy,  into  the  necessity  for  cer^ 
tain  aids  to  navigation  on  the  coast  of  Maine,  in  accordanx^e  with  act  of 
Congress^  and  instructions  of  the  Treasury  Department. 

Coast  Survey  Station, 

Mount  Pleasant,  July  28,  1851. 

Sir  :  I  have  the  honor  to  report  that  the  examination  into  the  necessity 
of  a  light-house  at  Narraguagus  bay,  (between  Passamaquoddy  bay 
and  the  Penobscot  river,  Maine,)  ana  of  buoy  sat  the  mouth  of  the  Ken- 
nebec river,  Maine,  required  by  the  act  of  March  3d,  1851,  and  the  in- 
structions of  the  department,  has  been  made,  and  to  present  the  fol- 
lowing as  the  result: 

The  localities  have  been  carefully  examined  by  Lieutenant  Com- 
manding Maxwell  Woodhull,  who  has  presented  all  the  information  ne- 
cessary to  a  correct  conclusion  in  regard  to  the  matters. 

1.  I  agree  with  him  in  recommending  a  light-house  on  the  southeastern 
point  of  Pond  island,  the  light  to  be  elevated  not  less  than  eighty  feet 
above  the  line  of  high  water,  and  to  show  a  revolving  light; 

From  Petit  Menan  island  light,  (on  the  outer  seacoast,)  Lieutenant 
Commanding  Woodhull  states:  "  The  point  of  Pond  island  can  be  dis- 
tinctly seen,  the  range  bearing  NNE.,  and  gives  the  course  to  Pond 
island.  After  passing  this  pomt,  a  course  due  north  takes  the  navigator 
dii'ectly  to  the  mouth  of  the  Narra^uaeus  river,  with  the  light  alwavs 
in  sight  if  in  deep  water,  but  shut  in  ii  he  encroaches  too  much  on  tLe 
ledges  and  middle  ground,  on  either  side  of  it." 

The  light  should  be  erected  near  the  southeastern  extremity  of  the 

Eoint.  It  should  be,  as  recommended  by  Lieutenant  Commanding  Wood- 
ull,  of  the  class  of  smaller  seacoast  ughts,  (third  order  of  lens  lights,) 
elevated  sufficiently  to  show  three  miles  to  the  seaward  of  Petit  Menan 
island  light,  and  revolving,  to  distinguish  it  from  the  sea-coast  lights  on 
either  side  of  it. 

The  intervals  between  the  fall  brilliancy  of  tlie  light  and  its  disap- 
pearance should  not  be  greater  than  a  minute. 
Lieutenant  Commanding  Woodhull  gives  the  following  facts  M 
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bearing  upcm  the  naefubess  of  the  %ht  at  Pond  ialand,  considered  as 
a  local  light,  to  which  class  it  essentially  belongs : 

*' Besides  the  Narraguagus  river,  there  are  two  others  emptying  into 
Narraguagus  bay — Mill  river,  with  the  town  of  Huntingdon  at  its  mouth, 
and  East  Marsh  river.  The  trade  of  the  towns  of  Chenyfield  and  Mill- 
bridge,  on  the  Narraguagus  river,  is  very  large ;  last  year  they  had 
400  coasters  and  other  vessels  visit  them,  and  receive  cargoes.  Their 
trade  yearly  amounts  to  30,000,000  feet  of  sawed  timber,  with  about 
15,000,000  of  manufactured  lathes.  For ' Huntingdon  and  ''East 
Marsh,"  I  have  been  informed,  their  trade  is  about  half  that  amount. 
On  these  rivers,  besides  the  lumber  trade,  a  great  number  of  vessels  of 
various  classes  are  buih  yearly." 

2.  I  concur  also  with  Lieutenant  Commanding  WoodhuU  in  recom- 
mending that  the  buoys  for  White's  and  Thom's  ledges,  and  Pond 
Island  reef,  at  the  mouth  of  the  Kennebec,  appropriated  for  in  the  act 
of  March  3d,  1851,  be  immediately  placed. 

3.  Lieutenant  Commanding  Woodhull  further  recommends  a  ibg- 
whistle  to  be  placed  at  the  light-house  at  Petit  Menan  island,  (off  Narra- 
guagus bay,)  and  at  Monhegan  island,  (off  Penobscot  bay,)  and  remarks 
upon  the  inefficiency  of  the  fog-bell  at  the  latter  place. 

Also  a  buoy  on  Thomas'  reef,  near  Thom's  ledge,  which  he  considers 
as  imperfect  as  the  other  buoys  reported  upon,  and  which  he  states  can, 
with  the  others,  be  placed  for  the  sum  appropriated  for  the  three  men- 
tioned in  the  act. 

"The  trade  of  the  diflferent  rivers  that  empty  into  Penobscot  bay  is 
conjointly  estimated  at  about  3,000  vessels  yearly,  and  an  average  of 
finoin  three  to  four  steamers  daily,  eight  months  of  the  year.    Monh^;an 
light  is  the  entrance  light  to  this  bay." 
In  these  recommendations  I  concur. 

Lieutenant  Commanding  Woodhull  states,  that  in  the  opinicm  of 
many  intelligent  navigators  on  this  coast,  the  lights  on  "  Goose  island,*' 
(Penobscot  bay,)  and  on  Bear  island,  (Mount  Desert,)  should  be  disocHi- 
tinned,  as  not  merely  useless,  but  dangerous  to  navigation ;  in  which 
opinion  he  concurs* 

Very  respectfoUy  yours, 

A.D.  BACHE, 
Stq^eriniendaa  United  States  CoaU  Survey. 
Hon.  W.  L.  HoDGB, 

Secretary  of'  the  Treasury. 


APPENDIX  No  20. 

iMer  of  ike  BuperitUendent  of  the  Coast  Survey  to  the  Secretary  of  the 
Treasury i  communkatingt  with  his  approval^  the  recommendation  (fLieu-* 
Unant  Commanding  M.  WoodhuU^  United  States  navy,  assistant  in  the 
coast  surveyt  to  place  a  Ught-boat  on  Shovdfid  shoals. 

OSSIFBB  StATIOH,  NBAli  A1.FRBD,  MaINB, 

SepUmber  1,  1851« 
Snt:  In  compliance  with  the  provisions  of  the  act  of  March  3, 1861, 
and  the  in8tract]on&  of  the  department,  I  have  the  honor  to  report  that 
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the  exatoiinatioa  of  the  necessity  for  a  light-boat  at  "Shovelful  shoals," 
near  Chatham,  Massachusetts,  has  been  made,  and  to  recommend  that 
a  vessel  of  suitable  size,  and  showing  an  effective  light,  should  be  placed 
on  the  southeast  extremity  of  the  shoal.  I  enclose  herewith  the  report 
of  Lieut.  Commanding  Maxwell  Woodhull,  United  States  navy,  assist- 
ant coast  survey,  by  whom  this  examination  has  been  made,  under  my 
direction,  and  the  sketch  which  .accompanied  it,  illustrating  the  points 
referred  to  in  the  report. 

Very  respectfully  yours, 

A.  p.  BACHE, 
8uperint€7idefU  Li.  S.  Coast  Survey* 
Hon.  Thomas  Corwin, 

Secretary  of  the  Treasury. 


United  States  Schooner  Madison, 

Woods'  Hole,  Augtist  24,  1851. 

Sir:  Agreeably  to  your  order,!  have  examined  all  the  particulars 
concerning  the  proposed  light-boat  on  "  Shovelful  shoals,"  and  am  con- 
vinced, from  my  own  observation  and  the  opinions  of  the  several  pilots 
and  masters  of  vessels  with  whom  I  have  conferred  on  the  subject,  that 
a  light-boat  has  long  been  needed  on  this  shoal,  and  I  therefore  recom- 
mend its  being  placed  there  as  soon  as  possible. 

It  should  be  placed  on  the  southeast  extremity  of  the  shoal,  that  being 
the  point  where  all  the  courses  meet,  whether  coming  from  the  north- 
wardy  or  from  the  north,  middle,  or  southern  channels  of  Vineyard  sound. 
It  ivould  be  a  guide  to  clear  the  "Handkerchief,"  the  '^tone  Horse," 
and  "Pollock  Rip,"  and  make  the  passage  of  "Butler's  Hole"  always 
serviceable,  while  it  is  now  only  useful  in  day-light.  It  would  shorten 
the  run  to  vessels  making  a  harbor  in  the  "Powder  Hole"  nineteen 
miles.  If  the  weather  is  threatening  and  foggy,  vessels  now  making 
the  anchorage  under  the  cape  have  to  go  round  the  "Pollock  Rip"  and 
the  "Great  Round  Shoal,"  then  run  to  the  westward  of  the  "  Handker- 
chief," thereby  lengthening  the  distance,  and  consequently  increasing 
the  danger ;  when,  if  the  light-boat  were  on  the  "  Shovelful,"  the  passage 
between  the  shoals  would  be  comparatively  safe  navigation. 

I  would  recommend,  in  conjunction  with  this  subject,  as  a  new  boat 
is  to  be  built,  and  the  appropriation  is  abundantly  sufficient  for  the  pur- 
pose, that  it  be  of  larger  dimensions,  of  an  improved  construction,  with 
a  more  powerful  light,  when  ready,  to  be  placed  on  "Pollock  Rip,"  and 
the  one  now  stationed  there  be  transferred  to  the  "  Shovelful,"  where 
it  would  answer  every  purpose  and  be  more  useful  than  where  it  now 
is.  The  boat  on  "PoUock  Rip"  is  too  small  for  the  purpose;  it  is  a 
general  complaint  that  during  a  blow  the  light  cannot  be  hoisted  suffi- 
ciently above  the  deck  to  be  a  certain  g^^de,  and  in  some  instances 
could  not  be  lighted,  owing  to  the  motion  ^^  ^^®  vessel  throwing  the  oil 


iconx  the  lamps.    I  think  a  light-boat    ViOuV^  ^  ^^  sufficient  capacity  to 

It  the  ui^%  ^*^  yvaton,  or  it  becotnes  of  litUe 
or  no  service.  ^^  ^ 


carry  the  light  at  all  times  at  the  ui^v.  ^*^  \evatoi 
30 
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I  send  you  a  sketch  of  tfae  locality,  with  the  diflerent  shoals,  placed 
agreeably  to  their  relative  positions,  with  the  several  caunet  laid  down^ 
showing  where  they  converge,  which  will  express  the  necessities  of  the 
case  better  than  I  can  otherwise  describe  them. 

Very  respectfully, 

•     MAXWELL  WOODHULL, 
Lieut.  Commanding  U.  /Sf.  N.y  AwiatatU  CoaM  Survey^ 
Prof.  A.  D.  Bache, 

Superintendent  V.  S.  Coast  Survey^  Washington^ 


APPENDIX  No.  21. 

Letter  of  the  Superintendent  of  the  Coast  Survey  to  the  Secretary  of  the 
Treasury f  communicating  a  report  of  Lieutenant  Commanding  C.  EL 
McBlairj  United  Stales  navyj  CLSsistant  in  the  coast  surety^  on  the  erec- 
tion of  *^bug^^  or  harbor  lights  at  Holmes*  Holey  Martha* s  Vineyard, 

CoAisT  Survey  Station, 
Near  Portlandj  Maine,  Jidy  19,  1851. 

Sir:  I  have  the  honor  to  report  that  the  examination  into  the  neces- 
sity for  the  erection  of  a  light-house  at  Holmes'  Hole,  Martha's  Vineyard, 
Massachusetts,  has  been  made,  as  requiied  by  the  act  of  Congress  of 
March  3,  1851,  and  the  instructions  of  the  department.  I  communicate 
herewith  the  detailed  report  of  Lieutenant  Commanding  Charles  H. 
McBIair,  United  States  navy,  assistant  in  the  coast  survey,  the  c^cer 
by  whom  the  examination  was  made  under  my  direction. 

I  would  farther  respectfully  report,  that,  instead  of  the  light-house  at 
Holmes'  Hole,  for  which  an  appropriation  has  been  made,  three  small 
beacon-lights,  technically  known  at  that  port  a^  "  bug  lights,"  should  be 
placed  in  the  position  shown  on  the  accompanying  Coast  Survey  chart, 
recommended  by  Lieutenant  Commanding  McBlair.  For  reasons  stated 
in  his  report,  these  hghts  should  be  of  the  smallest  class  of  fieoam-hghts 
used  in  harbors,  on  low  wooden  structures,  the  height  being  regulated 
by  the  elevation  of  the  ground  and  the  relation  to  surrounding  objects. 
I  would  recommend  that  the  light  nearest  the  water  should  be  red,  and 
that  all  should  be  so  screened  as  not  to  show,  except  on  a  moderately 
large  sector,  east  side  of  the  range  line,  which  they  are  expected  to 
give. 

Three  "  bug  lights,"  or  beacons,  can  probably  be  put  up  within  the 
appropriation  made  by  the  act  of  Congress ;  and  it  is  a  question  for  the 
department  \o  decide,  whether  its  authority  extends  to  their  immediate 
erection,  or  whether  the  subject  must  be  referred  to  Congress,  under  the 
act  of  March  3d,  1851. 

Very  respectfully  yoturs, 

A.  D.  BACHE, 
Superintendent  United  States  CoaH  Survey. 

Hon.  W.  L  HoDOB, 

Acting  Secretary  of  the  Treeuttry. 
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TJ.  S.  Surveying  Steamer  Bibb, 

Nantucket  Bar^  July  16,  1S51. 

Sir:  In  obedience  to  your  instructions,  I  have  carefully  examined 
Holmes'  Hole  harbor,  for  the  purpose  of  ascertaining  what  additional 
lights  are  necessary,  and  the  most  suitable  locations  for  them. 

I  would  respectfully  recommend  the  establishment  of  three  harbor 
lights  of  the  smallest  class,  to  be  placed  on  the  sites  indicated  by  the 
accompanying  sketch*  The  houses  might  be  frame  structures,  similar 
tn  those  erected  for  the  small  lights  called  bug  lights  of  this  port. 
Buildings  of  this  description  would  be  most  economical,  and  answer 
every  purpose.  They  would  be  placed  in  such  immediate  vicinity  to 
the  village,  that  a  dwelling  for  the  keeper  may  not  be  necessary. 

It  is  not  important  that  the  lights  themselves  should  be  visible  over 
four  miles.  The  greatest  danger  encountered  in  entering  this  harbor 
proceeds  from  the  rocks  and  shoals  lying  near  Low  Point.  The  skirt 
of  wood  occupying  the  higher  ground,  at  some  distance  from  the  beach, 
is  sometimes  mistaJ^en  at  night  for  the  shore  line,  leading  vessels  to 
double  Low  Point  too  closely  to  clear  the  shoal  or  rocks.  Frequent  dis- 
asters arise  from  this  circumstance. 

The  lights  placed  as  proposed,  furnish  two  well-defined  ranges,  the 
object  of  one  of  which  is  to  guard  against  this  danger,  while  the  other 
shows  the  mid-channel  and  best  water  along  the  entire  harbor. 
•  Holmes'  Hole  is  used  as  a  port  of  refuge  by  vessels  navigating  the 
sound,  on  occasion  of  head  winds  and  tides  and  storms;  and  the  adop- 
tion of  these  or  similar  improvements  would  add  security  to  life  and 
property. 

If  the  lights  suggested  are  established,  it  will  be  necessary  to  modify 
the  present  sailing  directions.  I  have  prepared  the  following,  and  pre- 
sent them  to  you  in  full  at  the  present  time,  as  the  best  means  of  ex- 
hibiting the  value  of  the  ranges  referred  to. 

Entering  this  harbor  from  the  westward,  east  chop  well  open  with 
west  chop  light-house,  clears  you  of  the  middle  ground.  Give  west 
ohop  a  berth  of  half  a  mile,  until  you  bring  on  the  western  range  of 
the  harbor  lights,  when,  with  the  cnart  for  your  guide,  bear  up  for  your 
anchorage  in  the  outer  roads.  If  you  want  to  stand  into  the  mner  har- 
bor, bring  on  the  eastern  range  of  the  harbor  lights,  and  follow  it. 

Approaching  firom  the  eastward,  give  east  chop  a  berth  of  half  a  mile, 
and  bring  on  the  eastern  range  of  the  harbor  lights;  following  which, 
you  may  cast  cmchor  either  in  the  outer  or  inner  hai'bor. 

Ships  may  anchor  in  three  and  a  half  fathoms,  muddy  bottom ;  west 
chop  light  just  open,  with  woods  on  Low  Point. 
-  Small  vessels  may  anchor  immediately  oflF  the  town. 

You  can  beat  in  with  safety,  the  shores  being  bold  and  clear.    West 

chop  light  is  fixed,  elevated  sixty  f^^^  above  the  level  of  tVie  sea,  and 

visiole  sixteen  miles. 

Respectfully, 

C.  H.  WcBLAIR, 

Assistant  Coast  Survey. 

Prof.  A.  D.  Baohe, 


^3  S.  Doc.  S. 

APPENDIX  No.  22, 

» 

Letter  of  the  Superintendent  rf  the  Coaet  Surrey  to  the  Secretetry  ff  the 
Treofury,  recommending  certain  aide  to  navigation  required  by  act  ef 
Congreu  and  instructions  of  the  Treasury  Department* 

Coast  Subvkt  Offick,  AprU  29, 18S1. 

Sm:  I  have  the  faooor  to  report  won  the  following  objects  lefeired 
to  this  office,  embraced  in  the  act  or  CoDgpness  making  appiopriatioBS 
for  ligbt-housesy  light-boats,  beacons^  and  buoys,  approved  March  8, 
X851: 

No.  4.  The  eleven  buoys  in  the  chasndi  to  Commercial  Point  and 
Neponsett  river,  in  Dorchester,  are  recommended,  accompanied  by  a 
special  report  to  me  from  Lieutenant  Commanding  Charles  H.  McBlair, 
United  States  navy,  assistant  coast  survey,  a  copy  of  which  accom* 
panics  this  report,  and  a  sketch  showing  a  survey  of  the  locality,  fioni 
this  office. 

.  No.  6.  A  beacon  on  Fawn  bar,  near  Deer  island,  is  lecommended* 
For  detailed  opinions  see  special  report  from  Lieutenant  Charles  IL 
McBlair,  Unitea  States  navy,  assistant  coast  survey ;  also  with  a  sketch 
of  the  locality. 

No.  7.  The  two  iron  spindles  c»i  the  northeast  ledge  of  the  Graves, 
and  on  Harding's  ledges,  BostcHi  harbor,  are  recommended*  The  spe- 
cial report  of  Lieutenant  Charles  H.  McBlair,  and  acccxnpanyuig 
sketch,  may  be  referred  to  for  detail. 

No.  8.  The  proposed  light-boat  offBrenton's  reef,  Narragansett  bay^ 
is  deemed  of  great  importance.  A  sketch  accompanies  the  mecial  xe- 
port  of  Lieutenant  McBlair,  which  will  show  the  proper  position  Sx  it* 

No.  14k  The  four  spar-buoys  for  Fire  Island  inlet,  Long  Island,  weie 
recommended  by  this  office,  and  are  considered  of  the  highest  import- 
ance to  the  coasting  trade  of  Great  South  bay. 

No.  16.  The  light-house  on  Bodkin  shoal,  intended  as  a  substitute  for 
the  one  now  on  the  Bodkin  Point,  is  considered  of  much  importance. 
A  chart  of  the  Patapsco  river,  with  the  proper  position  for  tne  tower 
marked  upon  it,  accompanies  this  repcxt. 

No.  19.  The  buoy  for  Middle  Ground  shoals,  Beaufort  haibw.  North 
Cari^ina,  was  recommended  by  this  office*  Its  proper  positicm  will  be 
seen  by  reference  to  the  accompanying  sketch  of  Beaufort  harbor. 

Nos.  22  and  23<  The  buoy  for  Diamond  shoal.  Cape  Hatteras,  and 
the  floating  bell-beacon  for  the  outer  shoal.  Cape  Hatteras,  were  re- 
commended by  this  oflice.  The  recommendation,  •acaxnpanied  by 
drawings  and  estimates,  was  submitted  to  the  department  lor  its  ap- 
proval. 

No.  24.  The  light  oa  the  *' Upper  jettee,"  Cape  Fear  river,  and  the 
bridge  leading  to  it,  were  understood,  from  a  communication  from  the 
Fifth  Auditor,  to  be  included  among  the  objects  of  appropriation  referred 
to  this  office*  A  personal  examination  was  made  of  the  locality,  which 
produced  considerable  doubt  as  to  the  necessity  for  the  expenditure. 
Subsequent  to  the  personal  examination  referred  to,  the  Fifth  Auditor 
advises  me  that  this  is  one  of  the  objects  which  be  does  not  desire  to 


be  examined  by  this  office.  It  is  deemed  proper  to  say  that  it  would 
be  well  to  examine  into  this  subject  before  the  work  is  commenced. 

No.  27.  The  light-houses  authorized  for  Capes  Disappointment  and 
Flattery,  and  for  New  Dungeness,  Oijeeon,  have  been  recommended 
t>y  this  office,  and  are  considered  of  the  nicest  importance  to  the  com- 
merce of  the  northwest  coast.  The  position  on  Cape  Disappointment 
lor  the  light  will  be  marked  in  the  Coast  Survey  chart  of  the  Columbia 
river. 

The  light  on  New  Dungeness  should  be  placed  near  the  extremity 
of  the  point,  about  2^  miles  from  the  main  land.     As  this  is  a  very  low 

Eoint,  not  visible  at  night,  it  will  require  a  tower  of  about  eighty  feet  in 
eight. 
The  light  for  Cape  Flattery  should  be  placed  on  Tatooche  island,  a 
small  island  almost  touching  the  northwest  extremity  of  Cape  Flattery. 
The  light  is  considered  of  great  importance,  as  it  will  enable  navigators 
Co  enter  the  straits  at  night,  which  they  cannot  do  now. 

The  four  spar-buoys  for  Fire  Island  inlet,  the  buoy  for  WBddle  Ground 
shoal,  North  (jarolina,  and  the  buoy  and  bell-beacon  for  Hatteras  shoals^ 
having  been  reoommended  by  this  office,  I  have  to  request  authority  to 
purchase  by  contract,  under  the  regulations  of  the  department,  and 
place  them  in  their  respective  positions.  We  -can  also  conveniently 
place  those  in  the  Neponset  river,  if  desired  by  the  department. 

An  abstract  of  the  sulnects  referred  to  this  office,  in  this  connexion, 
is  herewith  sent  The  objects  referred  to  this  office,  not  reported  upon, 
require  personal  examination,  which  is  now  being  made.  Sb  soon  as 
the  reports  are  received,  the  department  shall  be  informed  of  the  result. 
The  sketches  and  special  reports  accompanying  this  are  numbered 
according  to  the  paragraphs  in  this  letter  referring  to  them.  A  general 
abstract  showing  all  the  objects  for  which  appropriations  have  been 
made,  and  the  disposition  of  the  several  subjects  at  this  date,  is  here-* 
with  siidimitted. 

Very  respectfiilly,  yours, 

A.  D.  BACHE, 
Sttperintendmt  U.  8.  OeaH  Survey. 
Hon.  W.  L.  HoDOB, 

Acting  Secretary  of  the  Trea$ury* 


ReportM  o/LieuiemtU  Commanding  McBlmr^  United  Statee  navy,  amstant  ' 
m  coast  iurvey^  to  the  Superintendentf  mi  certain^  aids  to  navigation  in 
Boston  harbor  J  ^. 

CoA.s'^^  BuuvBY  Offick, 

IFcwKi^gton,  Jpril  23,  1851. 

Sik:  I  respectfony  submit  the  |> .,  ^\|XR  te^^.  accojnpanied  by 
Aetchesof  the  locaUties,  on  the  ^J^W^  .  o?^^  \mvtovemeut«  for  the 
navigation  of  coast,  referred  to  in  v   ^iP     ft)^  otVaaXxuctiona. 

The  objects  proposed  stand  in  hl^V^  V^^Vcv?^^'^^^  ' 

1.  "Eleven  buoys  in  the  chanr^^V^,  ^o\^^vi^^'^^^^^ 

river,  in  Dorchester.**  ^\      \^  t^Cr  a^  n  ^ 

2.  «  A  light-house  at  the  head  ^        ^        ^  -j^^eWCjK. , 

>^  / 

f 
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3.  "A  beacon  on  Fawn  bar,  near  Deer  Island,  Boston  harbor." 

4.  *'  Two  iron  spindles  on  northeast  ledge  of  the  Graves  and  Hard- 
ing's ledge,  Boston  harbor." 

6.  "A  light-boat  off Brenton's  reef,  Narragansett  bay.** 

a.  **  Eleven  buoys  in  the  channel  to  Commercial  Point  and  Neponsett 

river,  in  Dorchester." 

A  full  report  on  tbis  subject  has  been  already  laid  before  you  in  mr 

letters  of  March  1,  and  February  22,  1851,  copies  of  which  I  berewitn 

enclose.    It  is  only  necessary  to  add  that  the  buoys  recommended  have 

DO  other  than  local  value. 

&.  **  A  light-house  at  the  head  of  Holmes*  Hole  harbor*** 

Further  examination,  which  can  be  conveniently  made  during  the 

aj^roaching  season,  will  better  enable  me  to  report  on  this  point. 

c.  ^*  A  beacon  on  Fawn  bar,  near  Deer  island,  Boston  harbor.'* 

d.  ''  Two  iron  spindles  on  the  northeast  ledge  of  the  Graves  and 
Harding's  ledge,  Boston  harbor." 

The  mx^ieast  ledge  of  the  Graves  and  Harding's  ledge,  as  the  out- 
posts of  the  obstructions  strewing  the  approaches  to  Boston,  should  be 
conspicuously  marked,  and  spindles  surmounted  by  cones  of  difierent 
colors  would  answer  this  purpose.  Harding's  ledge  especially,  now  a 
danger  in  itself,  and  but  imperfectly  marked  by  a  buoy,  if  distinguished 
by  a  spindle,  would  serve  a  valuable  auxiliary  guide  in  the  approaches 
to  the  main  ship  channel. 

The  northeast  ledge  of  the  Graves,  similarly  marked^  would  answer 
the  same  end  with  respect  to  the  neighboring  Hypocrite  and  the  Broad 
Sound  channels. 

In  connexion  with  the  ^indle  on  the  northeast  Graves  ledge,  a  bea- 
con on  Fawn  bar  would  be  serviceable  as  a  good  intervening  mark  be* 
tween  that  ledge  and  the  Deer  Island  beacon.  Vessels  using  the  Broad 
Sound  and  Hypocrite  channels  would  thus  be  guided  by  a  succession 
of  distinct  marks,  each  becoming  visible  in  its  turn  before  the  one  passed 
is  entirely  lost. 

The  particular  advantage  of  a  beacon  on  Fawn  bar  would  be  the 
facility  it  would  give  to  the  navi^tion  of  the  Broad  Sound  north  chan- 
nel; Uie  buoy  now  moored  on  tne  bar,  to  further  this  end,  could  tken 
be  advantageously  shifted  to  the  narrowest  part  of  that  channel  on  the 
western  side. 

e.  **  A  light-boat  off  Brcnton's  reef,  Narragansett  bay.*' 

The  establisbment  of  a  light-boat  here  is  of  great  importance.  It 
would  mark  a  dangerous  shoaU  and,  in  connexion  with  the  Beaver  Tail 
light,  clearly  define  tbe  entrance  through  the  eastern  channel  into  the 
lulrbor  of  Newport,  Rhode  Island. 

I  am  of  opinion  diat  all  the  foregoing  improvements  would  conduce 
largely  to  convenience  and  safety  in  the  navigation  of  the  respective 
waters  where  it  is  proposed  to  introduce  tfaem.  Their  value  woidd  be 
purely  of  a  local  Kina,  and  they  would  have  no  other  connexion  vrith 
existing  marks  or  lights  than  wlmt  has  been  pointed  out. 
Respectfully, 

C.  H.  McBLAIR, 

Auiuami  Coasi  Smnejf^    - 
Professor  A*  D.  B  acepu 
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Coast  Survey  Office, 

Washington^  February  22,  1851, 

Dear  Sir:  From  an  examination  of  the  chart  showing  the  approaches 
to  Dorchester,  it  would  seem  necessary  for  the  safe  navigation  of  those 
waters,  which  affects  a  large  and  increasing  amount  of  tonnage,  that 
eleven  buoys,  painted  according  to  regulation,  should  be  planted,  viz : 
six  to  designate  the  channel  to  Commercial  wharf,  and  the  remaining 
five  as  guides  to  Neponset  village.  They  must  be  distributed  as  fol- 
lows :  one  on  the  west  side  of  the  channel  op|K)site  to  Farm  School,  on 
Thompson's  island,  two  on  Cow  Pasture  bsir,  two  on  Term  bar,  and  one 
opposite  Commercial  wharf. 

The  Neponset  river  would  require  one  between  Commercial  wharf 
and  Pine  Neck,  three*  along  the  curvature  the  river  forms  about  Pine 
Neck,  and  one  off  the  whai'f  at  Neponset. 

Respectfully, 

C.  H.  McBLAIR, 
Lieut.  Commanding  U.  S,  iV.,  Assistant  Coast  Survey* 
Prof.  A.  D.  Bache. 

Superintendent  Coast  Surrey. 


Coast  Survey  Office, 

Washington^  March  1,  1851. 

Sir:  Lieut.  Com.  Charles  Davis,  to  whom  was  referred  my  letter 
respecting  the  buoying  of  the  channel  near  Dorchester,  suggests  that 
the  outer  buoys  spoken  of  in  that  communication  should  be  of  the 
usual  harbor  size,  while  the  inner  ones,  and  especially  the  river  buoys, 
might  be  much  smaller  and  less  expensive. 

I  am,  respectfully, 

C.  H.  McBLAIR, 
Lieut.  Com.  U.  S.  N.^  Assistant  U.  S.  Coast  Survey* 

Ppof.  A.  D.  Bache, 

Suferintendent  Coast  Survey. 


APPENDIX  No-  23. 

Report  of  the  Superintendent  of  the  Coast  Survey  to  the  Secretary  of  the 
Treasury^  on  ranges  in  New  York  harbor;  with  extracts  from  there" 
port  ofaisistOMt  J.  B.  61  ck. 

Coast  Survey  Office, 

November  29,  1851. 

Sir  :  An  examination  made  of  Flyr^^'s  Knoll,  New  York  harbor, 
with  the  members  of  the  Light-horige  Board,  induced  a  doubt  in  my 
mind  whether  the  light-house  pt qw  sC'^  ^^  ^  erected  there  was  the 
best  aid  to  navigation  which  couIa  P^  eOgg^*^^^  *  ^^^'  indeed,  whether 
it  might  not  alter  injuriously  the    y.  v^    At  t^gvme  of  ibe  harbor.    The 
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inquiiies  of  the  Light-house  Board  were  directed  lo  the  same  poSnUB,  and 
their  conclusions  will,  therefore,  also  be  before  the  department. 

It  occurred  to  me  that  a  system  of  range-beaccxis  cotdd  be  used  fixr 
passing  Sandy  Hook  by  the  main  ship  channel,  and  for  passing  through 
the  Swash  channel,  which  would  answer  all  the  purposes  of  the  pro- 
posed light  on  Flynn's  Knoll,  without  being  attended  with  any  risk  of 
causing  new  deposites  on  the  bar,  and  which  could  be  put  up  and  main- 
tained at  a  very  small  expense.  I  have  accordingly  caused  inir|nt<> 
surveys  to  be  nmde  of  the  shore  near  the  probable  sites  of  these  bea- 
cons, and  transmit,  herewith,  the  sketches  and  report  letumed  by  as- 
sistant J.  B.  Gluck,  of  the  coast  survey,  and  also  a  Coast  Survey  chart 
of  New  York  bay  and  harbor,  marking  these  and  other  sites  on  which 
range-lights  may  be  established,  to  answer  the  purpose  referred  to 
above. 

I  would  recommend  two  range-lights  (beacon)  to  lead  from  the  poiBt 
G,  in  Gedney's  channel,  through  the  main  ship  channel,  to  the  range  of 
the  beacons  recommended  in  the  sailing  line  H  N  through  the  Narrows  ; 
the  beacons  to  be  on  the  line  G  D  or  G  M  in  the  angle  between  them, 
as  may  be  found  most  expedient,  on  an  examination  which  should  be 
made  just  previous  to  their  location.  The  distance  A  D  is  rather  small 
for  the  range,  being  less  than  one-ninth  of  G  A.  A  beacon  near  L  wiU 
furnish  also  other  important  ranges. 

Also,  two  leading  hghts  (beacon  Ughts^  for  the  Swash  channel,  nearly 
on  the  line  S  E.  Before  placing  these  hghts  the  Swash  channel  shoidd 
be  carefully  re-surveyed,  which  can  be  done  at  a  very  trifling  expense 
by  the  Coast  Survey,  by  using  existing  marks  on  the  shore  already  de- 
termined in  the  survey,  as  there  is  an  impression  among  the  pilots  that 
it  is  deepening.     The  beacons  should  be  placed  accordingly. 

These  lights  should  be  so  arranged  that  they  wiU  appear  neariy  id 
one  when  heading  on  the  sailing  lines  They  should  be  distant  from 
each  other  not  less  than  about  one  mile  and  a  half,  or  one-sixth  of  the 
distance  from  which  they  are  first  required  to  give  the  range.  They 
should  be  carefully  screened,  so  as  only  to  show  a  light  on  the  range  or 
ranches  which  they  are  to  indicate ;  and  for  distinction  from  each  other» 
as  they  are  only  required  to  show  some  nine  miles,  the  one  near  the 
Elm-tree  beacon  may  be  a  red  light,  (deep  red.) 
Yours,  respectfully, 

A.  D.  BACHE, 
Stg^erhUeMdaU  Unked  StaUi  Coa$i  Survejfm 

Hon.  Thomas  Corwin, 

Secretary  of  the  Trmmry.. 


Extracts  from  a  report  o»  ranges  in  New  York  £fry,  to  SupernUenieMi^  hf 

J.  B.  Gliickf  esq.f  assistant  in  coast  survey. 

UmiBD  States  Rbvbnue  Cutter  Tanbt, 

Brooklyn^  New  Torkj  July  13,  1851. 

Dear  Sir  :  I  have  just  returned  from  surveying  the  two  ranges  for 
entering  Swash  and  main  channels  of  New  York  hay,  in  accordance 
with  your  instructions  of  July  1. 


l%e  range  for  entering  Swash  channely  of  which  Elm-tree  beacon 
forms  one  part,  affords  unusual  facilities,  as  it  strikes  over  the  narrow 
brows  of  three  elevations  c^one  and  a  half,  (1^)  one  and  three-quarterst 
(If)  and  two  miles  distance  from  the  beacon;  being,  respectively, 
sixty,  (60^  eighty,  (80)  and  one  hundred  and  sixty,  (160 )  feet  high. 
That  of  sixty  is  bare ;  that  of  eighty  is  covered  with  trees  and  thick 
brushwood  from  twenty  to  twenty-five  feet  high;  and  the  one  of  one 
hundred  and  sixty  with  forest  trees  from  sixty  to  seventy-five  feet  high. 
These  three  sites  are  upon  the  estate  of  Mr.  George  Ebbitt,  New  Dorp, 
Btaten  Island. 

The  range  for  coming  through  main  ship  channel  touches  the  shore 
nearly  a  mde  eastward  of  Point  Comfort,  through  a  very  depressed 

J)aTt  of  the  beach  ;  the  sand-banks  on  either  side  (from  ten  to  t\^'elve 
eet  high)  sinking  nearly  to  the  level  of  high-water  mark.  About  three 
hundred  metres  back  from  the  beach,  the  range  strikes  a  swamp  thickly 
covered  with  trees  from  fifteen  to  forty  feet  high ;  from  thence  it  runs 
mostly  through  woodlands — occasionally  througli  settlements  and  clear- 
ings. About  a  mile  inland  from  the  beach,  the  range  crosses  the  creek 
and  marsh  making  into  the  westward  of  Point  Comfort.  Upon  the 
whole  line  surveyed  there  is  no  point  that  reaches  an  elevation  of 
twenty  feet,  and,  as  I  am  informed,  there  is  none  for  five  miles  further 
back,  to  the  hills  near  Middletown.  From  the  terminus  of  my  survey, 
I  could  see  back  nearly  another  mile,  but  no  higher  elevation  on  that 
extension  could  be  gained ;  I  therefore  confined  the  survey  to  the  limits 
formed  by  the  creek,  on  the  banks  of  which  the  hills  are  slightly  the 
highest.  On  this  range  both  lights  could  be  screened  by  trees,  so  as 
to  be  invisible  to  seaward,  except  on  the  range  itself. 

I  am  much  indebted  to  Captain  Rudolph,  commanding  United  States 
revenue  schooner  Taney,  ana  his  oflScers,  for  their  kindness  in  aiding 
the  survey,  and  extending  every  faciUty  possible  for  its  accomplish* 

ment 

•  •••••••• 

I  send  herewith  the  maps  of  New  York  bay,  upon  which  I  have 
marked  the  two  ranges  as  airected. 

The  front  light  on  Point  Comfort  range,  for  coming  through  main 
channel,  might  be  placed  at  either  A  or  B.  The  light  would  probably 
be  sufiicienUy  screened  at  A  from  being  seen  at  sea,  by  the  clump  of 
trees  about  one  hundred  metres  to  tho  southeast,  or  by  the  woods  on 
Sandy  Hook,  until  the  vessel  is  on  the  range  itself.  At  B  this  purpose 
would  be  fully  achieved. 

The  back  Ught  on  this  range  might  be  properly  placed  at  either  C 
or  D.  The  ground  at  D  is  several  feet  higher  than  at  C,  and  therefore 
preferable.    But  litde  cutting  is  required  to  clear  this  whole  range. 

On  the  range  for  entering  through  Sw^s^  channel,  where  Elm-tre© 
beacon  now  stands,  will  be  the  plac^  v  ^  0:ie  front  light.    The  break- 
water should  be  moved  to  the  west  of  ?    WaconVnatead  of  to  the  eastr 
ward,  as  this  structure,  in  its  pre^«,   nV^  aiU^^*  ^^^?  serves  to  under- 
mine the  beacon,  for  the  protecUoa  ^\  ^  v  \\.^aa"W\U.    CompVdnta 

e  made  in  regard  to  the  color,  wv  ^  JV     te^ »  ^^  ^  distance  of  about 

ro  miles  ofi*  shore  I  found  it  to  bev  M^  ^   \^     5j\«^\^'  .  ,    ^ 

There  are  four  points  on  this  r^    ^V^   g\5  ^  ^^  ^^  ^^^^  °^^  ^ 
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located,  althoQgh  C  is,  in  my  opinion,  tbe  most  desirable  site  for  it, 
being  on  an  elevation  of  eighty  feet,  covered  with  trees  and  bushes, 
high  enough  to  screen  the  light  from  either  side.  The  sites  A  and  B 
are  bare,  and,  respectively,  twenty  and  sixty  feet  high.  That  at  D  is 
from  one  hundred  and  forty  to  one  hundred  and  sixty  feet  high.  Tbe 
thick  and  almost  inaccessible  forest  makes  it  difficult  to  ^ve  a  true  de- 
lineation of  the  ground,  or  an  accurate  value  of  its  elevation. 

A  black  and  white  flag  is  fastened  to  the  highest  tree  on  the  rangte, 
and  the  tree  determined. 

Trusting  that  I  have  executed  this  work  to  your  satisfaction,  I  am, 
most  respectfully,  your  obedient  servant, 

JOHN  B.  GLUCK, 

Auittani  in  CoaH  Survey. 
Prof.  A.  D.  Bache,  LL.  D., 

Superintendent  United  States  Coast  Survey^ 

Mount  Pleasant  J  Maine. 


APPENDIX  No.  24. 

Letter  of  the  Superintendent  of  the  Coast  Survey  to  the  Secretary  of  the  Treat- 
suryj  recommending  certain  aids  to  navigation  on  the  coast  of  New  York 
and  New  Jersey^  required  by  act  of  Congress  and  instructions  of  the 
Treasury  Department^  and  communicating  the  report  of  Lieutenants  Com- 
manding  Jenkins  and  WoodhuU^  U.  &  iNT.,  upon  the  same. 

Coast  Survey  Office, 

June  13,  1851. 

Sir  :  In  compliance  with  the  act  of  Congress  of  March  3,  1851,  and 
with  the  instructions  of  the  department  of  April  2d,  I  have  the  honor 
to  report  on  the  buoys,  beacons,  fog-bell,  and  lisht-house,  numbered  9, 
11,  12,  13,  17, 18,  in  the  tabular  statement  of  light-houses,  beacons,  and 
buoys,  for  which  appropriations  were  made  in  the  act  just  referred  to. 
A  copy  of  the  tabular  statement  is  annexed,  with  the  additional  remarks 
now  submitted.  The  details  of  the  recommendations  are  given  in  tbe 
report  of  Lieutenants  Commanding  Jenkins  and  WoodhuU,  herewith 
suomitted,  and  tbe  localities  are  marked  in  the  Coast  Survey  charts  A, 
B^,  B',  C,  D,  and  £,  hereto  appended. 

No.  9.  The  buoy  on  Peafiela  reef,  off  Black  Rock  harbor,  is  recom- 
mended ;  also  an  additional  buoy,  for  which,  however,  no  appropriation 
has  yet  been  made. 

No.  11.  The  light-house  on  the  north  point  of  Gardiner^s  island  is 
recommended,  snowing  a  red  light.  For  tbe  consideration  inducing 
this  recommendation,  I  refer  to  the  report  of  Lieutenants  Commanding 
Jenkins  and  Woodhull. 

No.  12.  The  beacon  in  Sag  harbor  is  recommended. 

No.  13.  Tbe  two  beacons  near  Fort  Hamilton  are  recommended.  It 
is  understood  from  the  Chief  Engineer,  General  Totten,  that  there  will 
be  no  objection  made  to  a  temporary  structure  on  the  dacis  of  the 
^^.>ubt  of  Fort  Hamilton,  in  the  locality  marked  on  the  chart. 


No.  17.  A  fog-bell  for  Newark  light-house  is  recommended. 
No.  18.  The  four  buoys  in  the  Passaic  river,  and  the  one  on  Mill 
Rock,  were  found  by  the  officers  sent  to  make  examination,  to  have 
been  already  placed,  under  authority  from  the  Fifth  Auditor. 

ft.  The  beacon  recommended  to  be  constructed,  and  the  buoy  now 
occupying  its  site  should  be  removed  to  the  three-feet  sand-knoll  south 
and  east  of  Newark  light. 

c.  The  beacon  at  the  corner  stake,  near  Elizabeth  Point,  is  recom- 
mended. For  details  relating  to  its  construction,  I  refer  to  the  report 
of  Lieutenants  Commcmding  Jenkins  and  WoodhuU,  herewith  sub- 
mitted. 

Very  respectfully,  yours,  &c., 

A.  D.  BACHE, 
Svperintendent  U.  8.  Cocut  Survey* 
Hon.  Thomas  Corwin, 

Secretary  of  the  Treasury. 


Report  of  Lieutenants  Commanding  JenJdns  and  WoodhuU^  U.  S.  N.f  and 
assistants  in  coast  survey ^  to  the  Superintendent^  upon  the  necessity  for 
placing  certain  aids  to  navigation^  required  by  act  of  Congress  and  in' 
structions  of  the  Treasury  Department. 

U.  8.  Surveying  Schooner  Madison, 

Sag  Harbor^  May  14,  1851. 

Sir  :  In  compliance  with  your  instructions  of  the  29th  instant,  we 
made  a  careful  personal  examination  of  the  places  enumerated,  with 
reference  to  placmg  the  proposed  aids  to  navigation,  in  conformity  to 
the  3d  section  of  the  act  making  appropriations  for  light-houses,  light- 
boats,  beacons,  and  buoys,  approved  Mai'ch  3d,  1851,  and  submit  the 
following  report: 

Two  buoys  should  be  placed  on  Peafield  reef,  off  Black  Rock  harbor, 
as  marked  on  the  accompanying  harbor  chart.  We  recommend  that 
the  one  authorized  by  law  be  placed  on  the  S.  (+)  point  of  the  shoal. 

The  contiguity  of  Plumb  island  and  Little  Gull  island  lights  to  the 
north  point  of  Gardiner's  island  rendered  the  necessity  for  a  light  at  that 
place  somewhat  doubtful;  but  upon  a  careful  consideration  and  exami- 
nation of  the  subject,  we  are  satisfied  it  will  be  a  very  important  aid  to 
navigation.    For  coasters  bound  to  Sac  Harbor,  Green  Port,  and  other 
places  in  the  vicinity  from  the  eastward,  it  is  very  necessary,  owing  to 
the  great  length  and  little  elevation  of  the  point.     To  vessels  from  over- 
sea voyages  it  is  important  to  guide  ih^tji  Wo  a  safe  and  commodious 
harbor  of  refuge.     The  tower  should  k    t)\aced  as  neat  the  exiremiiy 
of  the  north  point  as  may  be  prarx.;^  V\e,  ^'^^^  teference  to  a  good 
foundation,  and  the  light  should  d\*^XC*^^ot«v  t\ie  Vwo  neatest  to  it— 
(Plumb  island  and  Little  GuUi8la^A\<  «?y^^%\vUeA^R^t^o^^*P^*^- 
bly  be  the  most  suitable  for  the  pu3  x\      ^'  ^      a  \«  q.«i»  Wt- 

We  recommend  that  the  beaco^S^\  ^^^o^  ^^^""^^.^Tw  Ind- 

bor  may  be  erected  on  th^^^^^  K^^'.<^!>>f>:^^^^^^ 

spit.    We  consider  this  beacon  a^v^^ 
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harbor,  and  that  it  should  be  oonslracted  with  snfBdent  stability  to 
sist  the  ice  when  it  breaks  up  in  the  spring. 

The  two  beacons  to  be  placed  near  Fort  Hamilton  are  important: 
they  should  be  placed  upon  the  ccmtinuation  of  the  sailing  Une,  as 
represented  on  the  Coast  Survey  chart,  from  near  southwest  spt  up  mid 
channel,  to  serve  as  leading  marks  by  night  as  well  as  by  day.  The 
southern  beacon  should  be  placed  near  the  fish-house,  and  the  northern 
one  near  the  redoubt.  It  is  believed  that  a  proper  position  may  be  found 
for  the  northern  one  on  the  public  land,  without  mterfering  with  other 
interests.  One  keeper  could  attend  to  these  two  beacons,  provided  his 
dwelling  is  placed  contiguous  to  them.  (See  Coast  Survey  chart  ac» 
companying  this  report) 

A  fog-bell  is  necessary  for  the  Newark  light-house. 

A  buoy  on  Mill  Rock,  (Constable's  Point,)  and  four  buoys  to  mark 
the  channel  of  the  Passaic,  have  been  found  already  placed.  The 
accompanying  Coast  Survey  chart  will  exhibit  the  approximate  positions 
of  the  buoys.  The  can-buoy  on  this  sketch  is  a  short  distance  to  the 
eastward  of  the  position  for  the  beacon  authorized  to  be  erected,  which 
we  consider  to  be  important,  and  recommend  that  it  be  built  on  three 
wooden  piles,  driven  at  the  angles  of  a  triangle,  with  the  proper  inclina- 
tion to  form  a  pyramidical  structure  when  boarded  up. 

We  recommend  that  the  buoy  now  occupying  the  position  of  the 
beacon  may  be  placed  on  the  three-feet  sand-knoU,  to  the  southward 
and  eastward  of  the  Newark  light,  when  the  beacon  shall  be  completed. 

The  proposed  beacon  to  be  placed  at  the  comer  stake,  near  Ehza- 
bethiown  Point,  is  an  important  and  very  necessaiy  aid  to  navigation. 
We  recommend  that  it  should  be  built  in  the  same  manner  described 
for  the  one  at  the  mouth  of  the  Passaic. 

The  piles  for  this  and  the  Passaic  beacon  should  be  coppered  a  suf- 
ficient distance  above  and  below  the  water,  to  prevent  the  ice  firom  in- 
juring them ;  any  solid  structure  would  injure  tne  channels. 

Very  respectfully,  yours, 

THORNTON  A.  JENKINS, 
LieiUmaiU  U.  S.  Navy^  Assistant  Z7.  8.  CoaU  Survey. 

M.  WOODHULL, 
LieuL  Cam,  17.  S.  Aory,  AssisUuU  Coast  Syrvey. 

Pro£  A.  D.  Bachb, 

SuperinteadaU  TJ.  8.  Coast  Survey. 


APPENDIX  No.  26. 

Btport  of  Sears  C.  WaUcer^  assUtatU  in  the  coast  survey  ^  commumceuing  tie 

measures  of  waveHtme  made  from  1849  to  1851. 

Cambridge,  September  30,  1851. 

Dear  Sir:  I  beg  to  submit  a  statement  of  the  experience  of  the 
Coast  Survey  on  the  subject  of  galvanic  wave-time,  since  my  last  annual 
report  of  October  16th,  1850. 

The  result  of  our  experience  was  then  stated,  as  follows: 


1.  That  the  arera^  of  all  our  experiments  to  that  time  indicates  a 
velocity  of  propagation  of  the  inducing  waves  of  Id^iOO  miles  per 
second  in  the  iron  wires  of  a  telegraph  line. 

2.  That  the  velocity  of  propagation  through  the  ground  appears  to 
be  less  than  two-thirds  of  the  volocity  in  the  iron  wires. 

These  conclusions  were  in  accordance  with  the  independent  results 
of  the  researches  of  Dr.  B.  A.  Gould  and  Mr.  Karl  Culraan,  previously 
read,  and  since  published  in  the  proceedings  of  the  American  Associa- 
tion for  the  Advancement  of  Science,  at  their  meeting  at  New  Haven,  in 
August,  1850. 

There  have  been  three  independent  series  of  observations  for  the 
value  of  wave-time,  made  since  October  last,  1850. 

The  first  experiment  was  repeated  on  several  nights,  between  Seaton 
station  and  Portsmouth,  Va.  The  distance  on  the  iron  wires  is  268 
miles,  and  the  distance  through  the  ground  is  180  miles.  The  clock 
station  excess,  in  the  electrotonic  readings,  by  a  meaif  of  221  measures, 
was  +0«.024,  while  the  computed  excess  for  the  assumed  velocity  of 
15,400  miles  per  second,  in  tne  iron  wires,  was  +0^.035.  The  differ- 
ence between  theory  and  computation  is,  theory  greater  by  +O5.OII. 

The  second  experiment  was  made  from  Charleston,  S.  C,  to  Augusta, 
Ga.,  in  the  winter  of  1851.  The  distance  on  the  iron  wire  from 
Columbia  (where  the  Charleston  end  went  to  the  ground)  to  Augusta, 
was  301  miles,  and  from  Augusta  to  Savannah  146  miles — ^making  the 
total  connexion  through  the  iron  wire  447  miles,  and  the  distance 
through  the  ground,  from  Columbia  to  Savannah,  135  miles.  The 
clock  was  at  Savannah.  The  arbitrary  siraals  were  fiiven  at  Charles- 
too.  The  observed  clock  excess  was%  6^  mea8uref+0..056.  The 
computed  wave-time,  for  the  above  assumed  velocity,  was  +0».058, 
leavmg  a  difference  of  +0^.002. 

The  clock  excess  of  Augusta  above  Savannah  was,  by  observation, 
(forty  measures,)  +0«.019;  by  theory,  +0«.019;  difference  +O5.OOO. 

The  third  experiment  was  made  at  Cincinnati,  on  the  9th  of  May 
last,  on  the  occasion  of  the  meeting  of  the  American  Association  for 
the  Advancement  of  Science.     The  telegraph  line  was  composed  of 
840  miles  of  iron  wire,  without  ground  connexion.     The  distances 
were  as  follows:  From  Cincinnati  to  Steubenville  295  miles;  thence  to 
Cincinnati  the  same ;  thence  to  Louisville  125  miles ;  thence  to  Cincin- 
nati the  same.     The  personal  clock  signals  were  given  by  Mr.  Stager, 
chief  operator  at  Cincinnati.    In  the  first  experiment  the  arbitrary 
signals  were  given  by  the  operator  at  Steubenville,  and  recorded  at 
Steubenville,  and  also  on  the  two  registers  at  Cincinnati,  on  opposite 
branches  of  the  line,   i'hese  registers  I  ^]Q\  ca^i  rea]^cUvely ,  Stager  and 
Jones ;  Stager  being  the  register  for  th^  Apc^  stauon.    Tbe  observed 
excesses  were,  for  uie  Steubenville  atK*      r<  S^ff^^^'  ^*  follows: 

Stager— Steubenville ^^^"^     ^08.040  by  31  measures. 

Stager— Jones *^^..-''  ;^0%.Q3^M^^       " 

Again,  for  the  Jones  arbitrary  sill  ^  v  "  ,  ^  '  \v6  «>^?P^  """^"^^  ^'^'''  ^"^ 
found:  ^*Xu\"    <V^ 

Stager-Steubenville %,  ^^       ^^i*ft^^>^l  ^^f"^^"^^ 

Stager-Jones j;  ^  ^        ^  ^"^  s^sm^^"^^^ 

I     * 


V 


I      * 


\/ 
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Th?  difecUKMi  of  ui6  curiBui  fiom  ffe  pfatumm  to  hk  iioCf  lIiiuugiB 
ibe  jonctioD  wire*,  was  fiom  Stager  to  Sleiibeimlle;  tlienoe  to  Jones; 
thi:nce  roaod  br  Looisville  to  Stager. 

This  is  the  first  esperiment  made  bv  die  Coast  Satrej  on  a  telegraph 
line  of  iron  wire  exclosivelv,  without  groand  oonoexion* 

The  first  conclasioo  to  be  drawn  fiom  tbis  experiment  is,  that  the 
e%c4*i^tifi»  of  the  clock  station  readings,  in  the  expmments  bcietofijte 
made,  have  not  been  owing  to  the  &ct  that  a  part  of  the  galvanic  circait 
has  ber;n  made  through  the  ground,  since  they  are  here  found  to  be  as 
great  for  the  dimensions  of  the  line  as  in  former  experiments,  with  the 
partial  gioond  connexions* 

Tbis  experiment  was  made  with  a  long  circuit  of  iron  wire,  widioot 
ground  flDonexion.  It  confirou  the  geiiend  codcIusod  lespecdng  ifae 
value  of  wave-tune. 

It  gives  a  new  field  for  the  discussion  of  the  physical  question 
whether  the  wave  is  propagated  round  in  one  direction,  and  only  afiects 
the  magnets  as  it  reaches  them  in  succession  in  this  direction,  or  whether 
the  wave  travels  by  the  $harte$t  direction  fiom  one  magnet  to  another, 
without  reference  to  the  character  of  the  poles. 

Our  experiments  with  lines  composed  partly  of  ground  and  partly  of 
iron  wire  stretched  on  poles,  led  to  the  preference  of  tiie  latter  view  of 
the  subject* 

The  experiment  at  Cincinnati,  in  1851,  raises  some  doubt  on  this 
conclusion.  It  was  made  with  a  single  battery  at  Cincinnati,  and  with 
840  miles  of  wire,  all  in  the  air.  The  work  of  this  night  was  not  as 
complete  as  I  could  have  desired.  I  must,  therefore,  wait  till  similar 
experiments  are  made,  under  more  favorable  circumstances,  before 
attempting  a  further  examination  of  the  question. 
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..do......  do.. 

..do......  do.. 

..do......  do.. 

..do......  do.. 

..do.. ....  do.. 

February  4, 1850 

..do... ...  do.. 

..do......  do.. 

..do.. ....  do.. 

. .  do ......  do . . 

..do......  do.. 

..do......  do.. 

. .do......  do.. 

..do......  do.. 

..do......  do.. 


do., 
do.. 


..do.... 

..do.... 

..do......  do.. 

..do......  do.. 

..do......  do.. 

..do......  do.. 

..do......  do.. 

..do do.. 

• .  do. .....  do . . 

. .  do ......  do . . 

. .do......  do.. 

..do......  do.. 

..do......  do.. 

. .do......  do.. 

..do......  do.. 

"do do.. 

February  5, 1850 

July8 

December 

Feb.  and  March.. 
. .  do ......  do .... 

May    .     9,1851 


Pa  .. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 

CI... 
..do.. 

Wn.. 
..do.. 
..do.. 
..do.. 
..do.. 
. . do . . 
..do.. 
. . do . . 
..do.. 
. . do . . 
..do.. 
..do.. 
..do.. 
..do.. 

..do.. 

..do.. 
. . do . . 
..do.. 
..do.. 
..do.. 
..do.. 
. . do . . 
. . do . . 
..do.. 
. .  do . . 
. . do . . 
..do.. 
..do.. 
. .  do . . 
..do.. 
. . do . . 
..do.. 
..do.. 
..do.. 
. . do . . 
..do.. 
Bn  .. 
8n.. . 
Sa... 
..do.. 
CI... 


Ca.. 

..do. 
..do. 
..do. 

..do. 

N.. 

..do. 

..do. 
..do. 
Wn. 
..do. 


Cd. 
..do. 
..do. 
. .  do . 

Wg. 
..do. 
..do. 
..do. 
..do. 

..do. 
..do. 


..do. 
..do. 
..do. 
Ci.. 
Le. 

Ci.. 
..do. 
..do. 
Le. 
Lfl . 
Le  . 
..do. 

L8. 

..do. 
Ci.. 
..do. 
..do. 
Le  . 
..do. 
Ls. 
..do. 
..do. 
Cn  . 
N.. 
Ps.. 
Cn  . 
Aa  . 
Be. . 


8 
•s 

I 


Par-Ca.. 
.do— N... 
Wn— Ca. 
.do— N... 
N— Ca... 
Par-N... 
.do— Ca.. 
Wn— Ca  . 
Wn— N.. 
Ci— Wn.. 
.do— Cd.. 
Wn— Ci.. 
-do— Ci  ., 
H— Cd... 
.dorr-Ci  .- 
Wn— Cd. 
.do — Ci.. 
H— Cd... 
.do— Ci.. 
Cd— Ci.. 
Wn-Pg 
.do— do  ., 
.do— Ci.- 
.do— do  -. 
.do — L  . . . 
.do— 8.  L. 
.do— Pg .. 
•do— do .. 
.do— do.. 
.do^Ci.. 
.do— Le .. 
.do — ^Ls .. 
.do— Ci  .- 
.do— Ci .. 
.do— Le .. 
.do— Lfl.. 
.do— Le .. 
.do^Lf-. 
Pg-Ci.. 
.do— Le  ., 
.do^Le.. 
.do— Le.. 
.do— La., 
.do— do .. 
Ci— do... 
Le— do .. 
Wn— Cn. 
Bn— N  .. 
8n— Pa.. 
Sa-Cn  ., 
Sa— Aa  ., 
Ci-fie.. 


I 


938 

418 

938 

418 

520 

418 

418 

418 

418 

1,151 

651 

330 

330 

182 

182 

330 

618 

182 

470 

288 

576 

576 

576 

576 

576 

576 

576 

576 

576 

1,244 

1,244 

1,244 

1,244 

1,244 

1,494 

1,494 

1,494 

2,090 

668 

668 

668 

918 

918 

1,514 

846 

596 

1,416 

484 

536 

596 

99^ 

&S0 


i 


8. 

+0.063 
.024 
.053 
.011 
.039 
.036 
.004 
.034 
.020 
.068 
.043 
.019 
.023 
.008 
.009 
.017 
.025 
.038 
.043 
.004 
.028 
.030 
.034 
.032 
..035 
.051 
.028 
.028 
.045 
•  .075 
.075 
.070 
.081 
.095 
.109 
.102 
.134 
.145 
.047 
.047 
.042 
.081 
.074 
.089 
.050 
.032 
.084 
.033 
.024 
.056 
.019 
.040 


From  which  it  appears  that  the  time  of  .traveT^s  ^ 
marked  (obi'dr— eomp'd)  \m  baaed  upon  this  Tal^^  ^k 

Tours,  respectflilly,      ^^  ^ 


ii 


25 

16 
34 
23 
18 
7 
8 
9 
14 
88 
12 
34 
29 
22 
25 
17 
12 
5 
9 
12 
41 
44 
33 
36 
57 
11 
32 
47 
56 
33 
32 
26 
58 
60 
56 
49 
65 
61 
32 
32 
29 
48 
58 
60 
60 
57 
45 
63 
221 
59 
40 
31 


y 
s  s 

8. 

--0.002 
- -0.003 
--0.008 
- -0.016 
—0.005 
—0.009 
+0.023 
—0.007 
+0.007 
—0.008 
—0.001 
—0.002 
+0.002 
--0.004 
- -0.003 
+0.004 
- -0.015 
—0.026 
—0.013 
- -0.016 
+0.009 
--0.007 
- -0.003 
+0.005 
- -0.002 
—0.014 
+0.009 
4-0.009 
—0.008 
--0.004 
--0.004 
4J0.014 
- -0.001 
—0.016 
—0.013 
—0.006 
—0.038 
—0.049 
—0.004 
—0.004 
+0.001 
—0.023 
—0.016 
+0.008 
0.005 
+0.006 
—0.008 
—0.002 
.011 
.017 
4-0.000 
+0.006 


+0*.( 

+0.( 


+2.496  \2,061 


QiM  lecond.   The  odluma 


^KlSSSBl^  AwUtewt  C.  S. 
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APPENDIX  No.  26. 

Abttract  of  rtporU  cm  hmgiJtmijn^  hf  Sean  C  Walker^  gmrtntC  «s  At  coatt 

sMTvejfj  to  the  SvperimtenJemi. 

Cambbidgb,  SepUmier  30,  1861. 

Dbar  Sir  :  I  beg  to  sabmit  an  abstract  of  all  my  reports  on  loi^;i- 
tade  hitherto  made. 

Harvard  Oheavaiory^  wot  ^  GremwiA* 

iL  ».   «. 

(A)  By  mooQ-culmuiatioiis  at  Harvard,  1843-1845 4  44  28.47 

"     «       "  "  Hudson,  Ohio,  1838-1844. .  28.63 

**     «       "  "  Wilkes*  obs'y,  1838-1842...  28.52 

Washingtmi  obs'y,  1845 28.06 


(C         ((  <(  (C 


(A)  Mean  by  moon-culminatuHis •  4  44  28.42 

(B)  By  eclipses,  transits,  and  occukatio] 

«  At  Dorchester  and  Harvard,  1820-1840 4  44  32.16  —  6.4 

«    "  Brooklyn,  New  York. 31J22  —  0^ 

«    «  Philadelphia,  1769-1840 32.56  —  2^ 

«    «  Wilkes*  observatoiy,  1838-1842 33.1 3  —  1.0 


((    i( 


Mean  by  eclipses,  transits,  and  occultations.  .4  44  32.27  — 10.3 


These  phenomena  have  been  reduced  by  Burkhardt's  tables,  and 
include,  on  the  average,  the  constant  error  of  his  parallax  of  the  moon. 
Airy,  in  his  redncticms  of  the  Greenwich  observations  of  the  moon, 
makes  the  correction  of  this  parallax  to  be  A  »q  =+1".78.  Professor 
Peirce  and  myself  have  computed  the  average  value  of  the  coefficient 

(-^— I  =-lfc5,  whence  (-^T")  X  A»o=-2t.67;  and4A.44«.32fJ27 
— 2f.  67  are — 

(B')  Corrected  mean  by  eclipses,  transits,  and  occukations   4  44  29.60 

(C)  By  chronometers  with  Liverpool — 

Indiscriminate  mean  of  373  chronometers  in  all •  4  44  30.9S 

««  "  175     «        5  Great  special  >  ^^^ 

"^  i  Exp.  of  1849  3  ^-^ 

Bcmd's  "  ««  "      "  «  30.10 

(C)  Adopting  the  lastvalne 4  44  30.10 

[A)  Longitude  of  Harvard  observatoiy 4  44  28.42 

B^        "  "  "  29.64 

(C)         «  "  "  30.10 

Adopted  fcr  the  preaent,  Hamurd  observatoiy  ••  • 4  44  29«05 


• 


Then  'we  have,  by  the  telegraph  oj^erations  of  the  Coast  Survey,  the 
following  results  from  Greenwich,  depending  on  this  assumed  longitude 
of  Harvard  observatory : 

New  York,  (City  Hall,) 4  66  00.150 

Philadelphia  observatoiy 6  00  37.504 

Seaton  Station,  (Washington,  D.  C.) 5  07  58.564 

Capitol,  Washington 5  08  00.853 

Wilkes'  observatory 5  08  00.968 

Washington  observatory 5  08  11.206 

Georgetown  obser\'atory  (Georgetown,  D.C.) 6  08  17.206 

ChaiTeston  observatory,  S.  C.  (Sec.  V) 5  19  43.832 

Savannah  Exchange,  (Sec.  V) 5  24  20.672 

Hudson  observatory,  Ohio, 5  25  43.205 

Cincinnati  observatory 5  37  58.063 

The  following  results  depend  on  moon  culminations  and  oecultations: 

Sand  Key,  Florida,  (Sec.  VI) 5  27  31.641 

Moro  Castle,  (Havana) 6  29  24.000 

Pomt  Conception,  (Sec.  X) 8  01  42.640 

Respectfully  submitted  : 

SEARS  C.  WALKER,  Assistant  Coast  Survey. 
Prof.  A.  D.  Bache,  LL.  D., 

Superintendent  Coast  Survey* 


APPENDIX  No.  27. 

Report  of  the  Superintendent  of  the  Coast  Survey  to  the  Secretary  of  the 
Treasury,  recommending  a  light-house  at  Fishing  Battery^  in  Chesa- 
peake bay;   and  report  of  examination  by  Lieutenant   Commanding  J. 
J.  Almy^  United  States  navy^  assistant  in  the  coast  survey* 

Coast  Survey  Office,  November  20,  1851. 

Sir  :  I  have  the  honor  to  report  that  an  examination  has  been  made, 
as  required  by  the  act  of  Congress  approved  March  3, 1851,  by  the  in- 
structions of  the  department,  ot'  the  necessity  for  a  light-house  at  Fishing 
Battery,  otherwise  called  Donahoo's  Battery,  in  the  Chesapeake,  near 
Havre-de-Grace,  Maryland,  and  to  recommend  the  construction  of  a 
tower  there  of  fifteen  feet  in  height,  to  show  a  light  of  the  fourth  order, 
or  harbor  light.     The  position  proposed  for  a  light-house  is  marked  in 
the  accompanying  tracmg  from  the  Coast  Survey  map  of  Chesapeake 
bay.     The  details  of  the  examination  made  by  Lieutenant  Commanding 
Almy,  United  States  navy,  assistant  in  the  coast  survey,  are  given  in 
the  report  which  is  herewith  transmitt^A  -^Mv^  ^^so  states  in  detail  the 
purposes  to  be  answered  by  the  Ught      '  a  Via  jceYaUona  vo  t\ie  ligVivs  al- 
ready established  in  the  vicinity  at  \^^%^^Gtw:e,  and  at  Turkey 
Point.  ^^"^ 

Hon.  Thos.  Cobwin,  Secretary  ^^v  i^taS^'' 
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Washinoton  Crrr, 

November  18,  I851. 

Sir  :  In  obedience  to  your  instructions,  I  have  made  an  examinadoa 
of  Fishing  Battery,  Chesapeake  bay,  with  reference  to  placing  the  pro- 
posed light-house  for  which  an  appropriation  was  made  at  the  last  ses- 
sion of  Congress. 

Fishing  Battery  (sometimes  called  Donahoo's  Battery)  lies  8.  i  E., 
(true,)  distant  three  miles  Scorn  Havre-de-Grace  light-house,  and  NW, 
f  W.  (true,)  distant  five  and  a  half  miles  from  Turkey  Point  light-house* 
It  is  upon  tne  edge,  on  the  southwest  side  of  the  "extensive  fiats  oflf  and 
abreast  the  mouth  of  the  Susquehanna  river.  The  diannel  for  loaded 
vessels  leaving  Havre-de-Grace  for  Baltimore,  runs  by  and  witbia 
half  a  mile  of  Fishing  Battery,  and  when  abreast  of  it,  vessels  have  to 
change  their  course  at  right-angles ;  therefore  I  unhesitatingly  say,  that 
for  vessels  running  at  night  I  consider  it  necessary  to  have  a  light  here. 

The  J[ind  of  light  which,  in  my  judgment,  would  best  answer  and 
subserve  all  necessary  purposes,  would  be  a  beacon  light — a.  fixed  dark 
red  light,  elevated  about  fifteen  feet  above  the  surface  of  the  water. 
"Owing  to  its  relative  position  to  Havre-de-Grace  light  and  Turkey  Point 
light,  the  li^ht  to  be  placed  upon  Fishing  Battery  would  not  require  to 
be  seen  a  distance  exceeding  five  miles.  I  recommend  a  fixed  dark  red 
light,  because  both  Turkey  Point  light  and  Havre-de-Grace  light  are 
fixed  lights  of  a  whitish  color. 

Fishmg  Battery  has  piles  already  driven,  partially  planked  over,  and 
there  are  sheds  and  buildings  of  a  rough,  rude  structure,  for  the  accom- 
modation of  fishing  operations.  I  cannot  speak  with  certainty  as  to 
whether  these  piles  are  driven  firmly  enough  mto  the  ground,  or  whether 
they  are  in  a  sufficiently  sound  condition  for  a  foundation  upon  which 
to  erect  a  structure  for  a  light.  To  ascertain  this,  the  planking  will 
have  to  be  taken  up,  and  an  examination  made  by  a  person  thoroughly 
versed  in  such  matters. 

I  am,  sir,  respectfully  yours, 

JOHN  J.  ALMY, 
Lieutenant  V.  8.  Natnff  Assistant  Coast  Survey. 

Prof.  A.  D.  Bachb, 

Superintendefit  Coast  Survey. 


APPENDIX  No.  28. 

Extracts/rom  the  report  of  Henry  L.  Whitings  Esq.^  {tssutant  in  the  coast 
survey f  to  the  Superintendent^  on  the  survey  ofBeaufort^  North  Carolina^ 

Washington,  May  13,  1851. 
Dear  Sib:  •  •  •  •  • 

The  survey  is  extended,  on  the  outside  shore,  about  three  miles  fit>m 
either  point  of  the  inlet,  and  beyond  the  limits  of  the  bar  and  shoals  of 
its  entrance.  In  the  harbor  and  about  the  town,  I  have  carried  the  sur- 
vey beyond  all  the  important  localities,  so  as  to  fully  indude  aU  t^  rhstn^ 
ndhways  connectiiig  the  harbor  with  the  interior  waterst  ^^d 


tbpoffrapfaical  detail  to  show  the  approaches  by  land  to  the  best  water 
and  landings,  with  the  character  of  the  shore,  which  is  of  course  rep- 
resented in  our  conventional  signs. 

I  have  also  made  as  accurate  a  survey  as  their  character  will  admit, 
of  the  shoals  and  bars  within  the  harbor,  as  they  exist  at  low  water  of 
ordinary  spring  tides. 

In  reporting  upon  the  natural  character  and  peculiarities  of  Beaufort, 
.as  a  harbor  and  port,  I  will  state  such  facts  as  have  come  under  my 
personal  knowleage,  and  also  communicate  my  opinion  regarding  its 
entrance  and  the  facilities  it  might  afford  to  the  commercial  interest  of 
this  region* 

The  outside  beach,  or  "bank,"  opposite  Beaufort  harbor,  is  of  the 
usual  formation  of  this  coast.  It  is  mostly  covered  with  a  low  pine, 
and  mixed  growth,  and  its  average  width  is  about  half  a  mile;  the  sand 
hills  and  ridges  upon  it  are  from  20  to  35  or  40  feet  high,  thus  forming 
a  good  and  sufficient  shelter,  from  both  wind  and  sea,  to  all  vessels 
anchored  inside  the  banks ;  the  holding-ground  is  also  good,  as  shown 
by  the  results  of  the  hydrographical  survey. 

The  interior  shores  of  the  harbor  are  mostly  of  marsh,  ejrown  with 
masses  of  oyster-beds  and  shells,  which,  near  the  edges  and  where  the 
sand  has  united  with  them,  are  quite  hard  and  solid.  At  Lenoxville 
and  Shepherd's  Point,  and  at  the  town  of  Beaufort^  the  main  upland 
comes  to  the  water's  edge.  At  the  two  former  points»the  deep  yraters 
of  Newport  and  North  River  channels  approach  quite  near  the  shore, 
and  without  any  intervening  shoals. 

During  the  last  thirty  jeaxs  there  does  not  appear  to  have  been  any 
particular  change,  either  in  the  shore-line  or  snoals  within  the  limits  of 
the  harbor.  The  causes  and  action  of  tide,  &c.,  which  first  formed 
them,  seem  to  continue  them  in  their  general  position  and  extent. 

That  the  inlet  and  bar  of  Beaufort  ai*e  probably  the  best  on  our  whole 
eastern  seacoast,  south  of  the  Chesapeake  bay,  is,  I  believe,  a  matter 
of  fact,  and  needs  no  comment. 

There  are  two  principal  causes  which,  I  think,  have  preserved  this 
inlet,  and  will  continue  to  keep  it  open,  with  probably  deeper  water  than 
any  of  the  other  harbors  on  this  coast. 

One  of  these  causes  is  the  shelter  and  eddy  currents  occasioned  by 
Cape  Lookout.  The  influence  of  these  currents  upon  the  inlet,  opening 
as  It  does  to  the  south,  and  in  the  "  bite"  of  the  cove  immediately  under 
it,  is,  to  cut  and  carry  away  the  sands  and  shoals  which  storms  may 
throw  up,  and  deposite  them  at  the  point  of 'ihe  cape.  At  least,  it  is 
obvious  that  the  influence  which  has  lormed  Cape  liookout,  and  creates 

shore  of  tUi^  ^Qse  immediately  south  of  it, 
will  not  allow  any  deposites  to  take  ^i      ^  at  ^  V^^^^  wYiere  the  eddy 


the  deep  water  and  bold  shore  of  thia  cC^^ 
will  not  allow  any  deposites  to  take  ^i      o  ^ 

and  counter-currents  have  their  gtea*  ^VaP  rfgcf,  ^^e  Mve  iprojpcuou  oi 
the  cape,  and  the  shoals  extending  kl^^t  ^.  '.ysKSfx&i^^  «^^ V V  „ 
sea  wihin  this  cove  from  being  a? ^^v"  J^  %In«v%  vVe  ««^«^*^^J\^* 
upon  a  coast  presenting  aii  unprote^^O^  o<^  <*»-''§,f^,S\>ot^v  above 
action  of  storms  and  breakers,  as  » J^V  ^V.i«   <v*^  «  ciS^^^  * 

ipe  Lookout  and  Cat^  ^\^  ^  ^ %» 


and  below  Cape 


N*."? 


¥ 


484  S.  Doc.  3. 

The  otber'influence  which  I  think  will  always  tend  to  preserve  the 
inlet  at  Beaufort,  is  from  the  non-existence  of  any  large  interior  sound 
or  bay. 

The  current  through  the  inlet  is  wholly  a  tidal  one,  and  the  back 
waters  of  "Borgne"  and  "Cove  sounds,"  and  from  "Newport"  and 
"  North"  rivers,  accumulate  no  more  on  the  flood  tide  than  escapes  on 
the  ebb;  they  are  also  of  such  extent  and  so  located  as  to  be  materially 
affected  by  the  tide,  being  filled  and  emptied  by  the  flood  and  ebb,  and 
d^re  are  no  firesh-water  feeders  to  either  of  the  rivers  sufficient  to  at 
all  sSeci  their  currents. 

There  is  thus  a  strong  and  continual  tidal  current  through  the  inlet, 
and  this  current  is  not  lost  or  overpowered  by  a  heavy  swell  from  sea, 
deadening  its  effect  and  throwing  back  the  sand,  which  it  displaces,  in 
shoals  and  bars ;  but  it  runs  with  the  eddy  currents  of  the  cove  into 
which  the  inlet  opens,  and  the  same  action  and  effect  is  continued  that 
the  current  out  of  the  inlet  produces,  all  tending  to  preserve  and  deepen 
the  channeL 

In  comparing  the  inlet  at  Beaufort  with  Ocracoke  and  others  opening 
from  the  large  sounds,  the  advantages  and  disadvantages  of  either  are 
obvious.  These  latter  are  almost  as  much  exposed  on  the  inside  to  the 
great  mass  of  waters  in  the  sounds  as  they  are  on  the  outside  to  the 
ocean.  The  effect  of  storms  and  tides  is  consequently  great  as  well  as 
Bncertain.  Heavy  storms  from  the  westward  prevent  the  tide  from 
flowing  thsough  the  inlets  from  the  ocean,  while  the  water  and  surf  fixmi 
the  sounds  heave  up  swashes  and  shoals  on  the  inside. 

The  action  of  storms  from  sea  is  still  worse,  while  the  waters  of  the 
sounds  are  driven  back  and  shoals  are  thrown  up  and  formed  across  the 
mouth  of  the  inlet,  without  any  counter  influence  to  prevent  or  cany 
them  away. 

In  a  commercial  point  of  view,  Beaufort,  as  a  harbor  and  port,  has 
many  advantages  and  is  well  situated.  There  is  no  river  or  inland 
navigation  to  delay  or  require  the  towing  of  large  vessels.  A  ship 
drawing  20  feet  water  can  leave  at  any  state  of  the  tide  with  almost 
any  wind,  and  discharge  her  pilot  at  sea  in  from  30  to  45  minutes  after 
weighing  anchor. 

It  seems,  therefore,  that  the  usefiilness  of  one  of  the  best  harbors  and 

ports  on  our  whole  southern  coast  is  lost  from  the  want  of  proper  &cil- 

ities  of  communicatioQ  and  internal  improvements,  giving  access  to  it 

from  the  interior  country  and  cities. 

•  •••••• 

I  remain,  sir,  very  respectfully  yours, 

HENRY  L.  WHITING. 
Prof.  A.  D.  Bachb, 

SupcrmUi^iaU  (7.  S.  Coast  Smrtey,  ffashitigtam. 
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APPENDIX  No.  29. 

Letter  of  the  Superintendent  of  the  Coast  Survey  to  the  Secretary  of  the 
Treasury  i  communicating  a  report  of  Lieut.  Com.  J.  N.  MoMtti  if.  S.  iV., 
assistant  in  the  coast  survey  j  upon  the  necessity  for  certain  aids  to  navigation 
in  Beat  fort  harbor  j  N.  C. 

Coast  Survey  Office, 

February  27,  1861. 

Sir  :  I  have  the  honor  to  transmit  a  report  just  received  from  Lieut. 
Com.  J.  N.  Maffitt,  U.  S*  N.,  assistant  in  the  coast  survey,  of  buoys  and 
beacon  (or  range)  lights,  required  in  the  harbor  of  Beaufort,  North  Caro- 
hna,  the  hydrography  of  which  has  been  executed  by  the  party  under 
his  command,  and  would  respectfully  request  that  it  may,  with  the 
accompanying  sketch  showing  the  position  of  the  beacons  and  lights, 
be  transmitted  to  the  authority  which  should  act  in  the  matter. 
Very  respectfully,  yours, 

A.  D.  BACHE, 
Superintendent  U.  S.  CooMt  Survey. 
Hon.  Thomas  Corwix, 

Secretary  of  the  Treasury. 


«  • 

Report  of  Lieutenant  Commanding  John  N.  Maffitt^  U.  S.  N.^  assistant  in 
the  coast  survey^  to  the  Superintenderit,  in  relation  to  lighu  and  buoys  in 
Beaufort  harbor^  N.  C. 

United  States  Schooner  Gallatin, 

North  EdistOj  S.  C,  February  8,  1851. 

Sir:  I  respectfully  propose  the  following  improvements  in  the  harbor 
of  Beaufort,  N.  C,  for  the  purpose  of  rendering  it  safe  for  a  vessel  to 
enter  without  a  pilot,  by  day  or  night,  viz  : 

1st.  A  single  bu^-light  on  Shackleford  Point,  due  north  of  Bar  buoy, 
(which  shouul  be  brought  to  bear  north  and  then  run  for,  until  the  first 
range  course  is  made.)  ' 

2d.  Tujo  bug-lights  west  of  Fort  Macon,  to  be  placed  in  range  for 
^rst  course  after  passing  the  Bar  buoy.     (See  sketch.) 

3d.  Two  bug-li^ts— one  on  Macon  Point,  the  other  on  the  marsh  in 
the  rear — ^giving  the  range  for  course  No.  2.    (See  sketch.) 

4lh.  A  buoy  on  lO-fijot  spot,  and  marked  on  the  sketch  Buoy  No.  2. 

5th.  A  buoy  on  the  south  spit  of  the  middle  ground,  marked  on 
sketch  Buoy  No.  3. 

6th.  A  buoy  in  mouth  of  the  Slue,  marked  on  the  sketch  Buov  No.  4. 

7th.  A  buoy  on  the  west  side  of  the  middle  ground,  marked  on  the 
sketch  Bumf.  No.  6. 

With  such  guides  a  stranger  could  enter,  by  day  or  night,  without 
fear. 

Respectfully,  &c., 

J.  N.  MAFFITT, 
Lieut.  Com.y  Assistant  U.  S.  Coast  Survey. 

Pro£  A.  D.  Bache, 

Superintendent  V*  S.  Coast  Survey. 
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APPENDIX  No.  30. 

Letter  of  the  Superintendent  of  the  Coast  Survey  to  the  Secretary  ef  the 
Treasury  J  communicating  a  report  of  Lieutenant  Commanding  J,  N» 
Maffittj  U.  S.  N.9  assistant  in  the  coast  survey  ^  on  the  necessity  for  a 
light-house  on  the  upper  jettee^  Cape  Fear  river j  N.  C. 

Cape  Small  Point, 
Near  Baihy  Mamey  Ockiber,  15,  1851. 

Sir:  I  have  the  honor  to  report,  that  in  conformity  with  the  act  ap- 
proved March  3,  1851,  making  appropriations  for  light-houses,  buoys, 
&C.,  and  the  instructions  of  the  department,  the  question  of  the  neces- 
sity for  a  hght-house  on  the  upper  jettee  of  Cape  Fear  river  has  been 
examined,  and  that  I  recommend  the  construction  of  the  same,  for  the 
reason  assigned  in  the  report  of  Lieutenant  Commanding  J.  N.  Maffict, 
United  States  navy,  assistant  in  the  coast  survey* 

The  jreport  of  Lieutenant  Maffitt  is  herewith  transmitted,  with  the 
"eye-sketch*'  which  accompanied  it* 
Very  respectfully,  yours, 

A.D.BACHE, 
Superintendent  U.  S,  Coast  Survey* 
Hon.  Thomas  Corwnr, 

Secretary  of  the  Treasury • 


Smithville,  N.  C,  September  12,  1851. 

Dear  Sir:  I  have  visited  the  "upper  jettees  of  Cape  Fear  river,'* 
and  herewith  enclose  to  you  an  "eye-sketch"  of  that  section,  where 
some  improvements  are  requisite  for  the  benefit  of  navigation. 

On  the  upper  eastern  jettee  (No.  2)  a  light  is  certainly  required, 
that  steamers  and  sailing-vessels  bound  down  at  night  may  be  enabled 
to  keep  the  "fair  channel  way,"  which  they  cannot  always  do  at  present* 
finom  the  fact,  that  as  the  field  oi  view  is  opened  from  just  above 
Graham's  island,  jettee  No.  2  trenches  entirely  athwart  the  apparent 
channel,  and  there  is  no  guide  which  will  enable  a  mariner  to  calculate 
how  to  steer,  iu  order  to  clear  this  jettee,  and  keep  in  the  best  water* 
^^^ch  is  close  to  its  end.  The  same  holds  gooa  (fixxn  the  sudden 
bend  of  the  river)  in  sailing  up. 

It  is  not  an  uncommon  circumstance  at  night  Vex  vessels  to  mis- 
judge their  distance,  and  run  into  jettee  No.  2.  The  upper  western 
jettee  is  out  of  the  channel  way ;  a  light  there  would  be  useless. 

The  "reaches"  over  "Wreck  shosd"  are  not  long  enough  to  war- 
rant the  erection  of  "  range  lights." 

I  consider  it  necessary  that  the  present  buoys  be  replaced  by  larger 
ones;  and  as  the  forest  on  each  side  gives  a  dark  back-ground,  they 
should  be  painted  uJUte;  they  would  then  always  be  seen  on  a  star- 
light night* 

I*  also  propose  that  "tripods,"  painted  white,  be  erected  on  jettees 
Nos«  3f  4,  and  6.    They  would  materially  assist  the  nav^[ator  in 


a  Doe.  8.  487 

avoiding  the  shoals,  and  jettees  tkenuehesr  which  are  low  in  the  watert 
dilapidated,  and  more  dangerous  to  vessels  than  beneficial  to  the  river* 

A  requisite  light-house  for  the  upper  eastern  jettee  should  not  coat 
over  four  thousand  dollars. 

Very  respectfully,  your  obedient  servant, 

J.  N.  MAFFITT, 
Lieut.  Com*  aiid  AssUtant  Coatt  Survey. 

Prof.  A.  D.  Bache, 
•  Superintendent  U.  S.  Coast  Survey^  Washington. 


APPENDIX  No.  30,  lU. 

Letter  from  the  President  of  the  Chamber  of  Commerce  of  Charleston^  8.  C, 
to  the  Superintendent  of  the  U.  S.  Coast  Survey  ^  requesting  a  tfacing  of 
the  chart  of  Charleston  harbor. 

Charleston,  June  18,  1851. 

Dear  Sir  :  At  an  extra  meeting  of  the  Chamber  of  Commerce  of 
Charleston,  held  this  day,  the  enclosed  resolution  was  unanimously 
adopted,  and  I  was  instructed  to  transmit  you  a  copy,*  and  express  the 
hope  that  you  may  be  able  conveniently  to  comply  with  our  request* 

We  desired  a  copy  of  this  chart  to  assist  us  in  forming  some  opinion 
of  the  best  method  of  improving  the  entrance  to  our  harbor.  Public  at- 
tention has  long  been  attracted  to  the  *'  SuUivan^s  island"  channel,  as 
offering  strong  inducements  to  attempt  some  improvements  there,  and 
the  developments  made  by  the  Coast  Survey  tend  strongly  to  encourage 
this  feeling.  If  you  have  had  your  attention  attracted  to  this  subject,  and 
adopted  any  definite  views  in  relation  to  it,  yo^  would  be  doing  essen- 
tial aid  to  a  subject  of  vast  public  importance  and  profound  interest  to 
our  community  by  making  your  opinions  known. 

Yours,  with  great  respect, 

G.  W.  TRENHOLM, 
President  Charleston  Chamber  of  Commerce. 

Prof.  Bache,  Washington. 


Resolved^  That  Professor  Bache  be  respectfully  requested  to  furnish 
the  Chamber  of  Commerce,  for  the  use  of  the  mercanule^nd  navigatiug 
interests  of  Charleston,  a  tracing  of  the  chart  of  Charleston  harbor, 
recently  constructed  under  the  direction  of  the  Coast  Survey. 


^9  S.  Dog.  3. 

APPENDIX  No.  30,  trU. 

Report  of  the  SupenniendaU  of  the  Coast  Survey  to  tJte  Secretary  of  the 
Treasury^  communicating  tailing  directions  for  the  entrance  inio  North 
Edisto  harbor^  by  Lieutenant  Commanding  J.  N.  Ma^fitt^  United  Staien 
navyi  assistant  in  the  coast  swrtey. 

Coast  Survey  Office,  April  28, 1851. 

Sir:  I  have  the  honor  to  communicate  the  following  infimnaticKi, 
supplied  by  Lieutenant  Commanding  J.  N.  Maffitt,  United  States  navj, 
assistant  in  the  coast  survey,  in  relation  to  North  Edisto  harbor,  and 
to  request  authority  to  publish  it  for  the  benefit  of  navigators: 

'^  This  harbor  of  refuge  is  about  sixteen  miles  to  the  southward  and 
westward  of  Charleston  light-house.  It  is  easy  of  access — one  course 
over  the  bar  taking  the  vessel  to  a  safe  anchorage. 

''In  four  fathoms  water,  (with  the  point  of  Seabrook  island,  on  the 
north  side  of  the  harbor,  bearing  northwest,)  you  will  be  close  up  to  the 
bar.        • 

"Bring  Bare  bluff  (a  remarkable  clunip  of  trees  which  stands  back 
from  the  entrance  about  ten  miles,  and  can  be  easily  recognised  by 
four  tall  trees  rising  above  the  others)  about  four  hand-spikes  to  the 
left  of  Seabrook  point,  and  run  in  on  that  range. 

''  When  almost  off  the  starboard  sand-spit,  keep  in  mid-channel,  to 
avoid  a  sand-flat  on  that  shore.  By  keeping  near  mid-channel,  good 
water  may  be  carried  up  to  the  ancliorage,  abreast  of  Mr.  Legar^*s,  (the 
first  house  upon  the  port  shore.) 

"  At  *  mean  low-water*  there  are  thirteen  feet  on  the  bar.  The  mean 
rise  and  fall  is  six  feet.  The  ebb-tide  on  the  bar  tends  to  the  southward 
and  eastward — ^the  flood  north-northwest. 

''  The  establishment  of  North  Edisto,  for  two  months'  tidal  observa- 
tions in  1851,  is  seven  hours  nine  minutes." 

Very  respectfully,  youfs,  &c., 

A.  D.  BACHE,  Superintendent. 

Hon.  Wm.  L.  Hodge, 

Acting  Secretary  of  the  Treasury. 


APPENDIX  No.  31. 

Report  of  F.  H.  Geries^  esq.<,  asnstant  in  the  coast  survey ^  to  the  Super^ 
tntendenij  on  the  reconnaissance  of  the  coast  of  Florida^  from  the  Suuxm- 
nee  river  to  the  St.  Martinis  reef 

Pascagouui,  December  90,  1860. 

Sir:  In  compliance  with  your  orders,  I  left  Pascagoula  November 

2d,  for  the  Cedar  keys,  Florida. 

•  ••••••• 

The  first  section  was  the  Cedar  keys  and  the  reefs  to  the  eastward; 
then  I  examined  Wacassassa  bay,  Suwannee  reef,  WitUacoochee  bay» 
Ciystal  river,  and  St.  Martin's  reef. 
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Obserrationsbfbr  latitude  and  time  were  made  almost  daily.  A  tide- 
gauffe  was  kept  for  about  twelve  days,  and  the  necessary  soundings  to 
mark  the  several  channels  were  taken.  The  heights  of  several  hills 
were  measured,  and  a  .special  reconnaissance  was  made  for  a  base  to  be 
used  for  a  preliminary  survey. .  A  small  base,  upon  which  all  the  bear- 
ings and  angles  depend,  was  twice  measured,  and,  on  many  important 
pomts,  signals  were  left  to  designate  them. 

Descripti&n  of  the  Coast. 

1.  Suwannee  'river  and  hay. — The  Suwannee',  one  of  the  principal 
rivers  on  the  coast  of  Florida^  is  deep,  and  has  very  fertile  lands  on  its 
borders.  The  country  is  flat  and  densely  wooded — the  forests  consist- 
ing of  pine  and  other  kinds  of  timber.  Sugar  and  cotton  are  cultivated 
in  considerable  quantities,  and  many  acres  are  cleared  yearly  in  the 
hammocks.  The  mouth  of  the  river  is  shoal — bars  obstructing  both 
outlets.  The  lower  or  southeast  outlet,  however,  is  the  best,  and  is 
now  generally  used.  The  northwest  outlet,  near  Bradford's  island,  is 
entirely  abandoned.  An  oyster  reef  runs,  in  a  horse*shoe  shape,  before 
this  river,  and  forms  the  Suwannee  bay,  which  is  equally  shoal.  More 
than  five  feet  at  high-tide  caimot  be  carried  either  over  the  bar,  into 
the  bay,  through  the  bay,  or  into  the  river  itself.  A  steamboat  plies  on 
the  river  to  DefK)t  key,  carryinj^  passengers  and  produce  (cotton  and 
sugar)  to  the  shipping  places  of  the  vicinity. 

3.  Cedar  keys. — The  Cedar  keys  form  a  group  of  islands  making  out 
from  a  point  of  the  main  land,  just  below  the  Suwannee  reef,  to  the 
southward.  The  fi^reater  portion  of  these  keys  is  connected  with  the 
main,  and  only  at  nigh  tides  they  are  separated  by  small  boat-channels. 
Several  of  the  key^s,  however,  extend  for  a  few  miles  farther  to  the 
southward,  and  these,  of  course,  are  islands  proper. 

The  Cedar  keys  consist  of  Wav  key,  Scale  key.  Big  key.  Flat  key, 
Black  Point  key,  and  numerous  otners,  only  divided  by  small  passages; 
none  of  which,  however — except  old  No.  4  channel — are  fit  even  for 
boats.  The  keys  are  cut  up  into  numberless  patches  of  marsh  sand, 
beach,  mangroves,  and  wood ;  but  as  the  surface  was  surveyed  in  detail 
by  the  corps  of  topographical  engineers,  I  have  only  delineated  the 
outlines.  On  Way  key  tnere  is  an  elevation  of  about  fifty  feet;  and 
other  hills,  of  a  minor  class,  are  formed  on  Lime  Point,  Black  Point 
key,  Live-oak  key,  &c.  The  islands  proper  belonging  to  the  Cedar 
keys  are  North  key.  Sea-horse  key,  Depot  key,  Snai:e  key.  Derrick's 
key*  I)^g  island,  and  several  minor  ones. 

North  key  is  wooded — ^has  two  large  ponds — ^is  hilly  in  the  middle, 
and  has  a  bouse  on  it,  though  uninhsmited. 

Seorhcrse  key  is  the  southern  key — ^is  forty-five  feet  high — ^has  a  long, 
billy  ridge,  an  uninhabited  house,  and  an  excellent  harbor  close  to  the 
eastern  point  In  the  war  with  the  Indians,  Sea-horse  key  was  occu- 
pied by  our  troops. 

Depot  key  is  the  anchorage  of  the  Cedar  keys — is  inhabited  by  ten  or 
twelve  families,  and  affords  quite  a  fine  view.  There  are  here  hospi- 
tals and  storehouses,  and  several  cottages,  overhung  by  tall  palmetto 
t(^s.    A  handsome  wharf,  and  the  appearance  of  business,  enliven 
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the  sigfati-  An  the  cotton  and  sugar  of  the  neighboring  livers  are  talcen 
by  flats  to  this  place^  and  shipped  from  here  either  to  Mobile  or  to  New 
York.  From  fifteen  to  eighteen  vessels  arrive  here  yearly  for  this  pur- 
pose,  and  probably  as  many  more  transient  ones. 

Snake  key  forms  a  triangle  with  the  Sea-horse  and  Depot  keys,  is 
hilly,  but  small,  and  a£S>rds  some  protection  to  the  harUnr  of  Depot  key 
firom  southeast  winds. 

Derrick  keuj  situated  to  the  west  of  the  main  group,  is  small,  and  sepa- 
rated from  the  others  by  the  steamboat  channel  to  the  Suwannee  bay. 

Dog  islandt  northeast  from  the  Depot,  is  small  and  low,  and  contains 
only  mangroves  and  a  few  cabbage-trees. 

Vhannd  No.  1 — three  channels. — ^The  principal  channel  to  the  anchor* 
age  at  Depot  key  runs  east  of  the  Sea^iorse,  and  fourteen  feet  have 
been  earned  in  here,  at  a  good  tide.  The  channel  is  plain  enought 
when  known  and  well  staked  out. 

Channel  No.  2 — small  channel  just  below  the  Sea-horse,  across 
the  reef — ^is  litde  used ;  but  I  am  assured  that  eight  feet  water  may 
safely  be  carried.  A  survey  of  this  channel  would  be  useful  for  smaller 
vessels,  as  it  would  avoid  the  necessi^  of  doubling  the  Sea-horse  reef^ 
(fifteen  miles  long.) 

Channel  No.  3. — Another  channel  comes  in  from  the  westward, 
between  Sea-horse  and  North  keys,  just  above  (north  of)  Bird  key. 
At  a  good  tide,  nine  feet  may  be  carried  in.  The  channel  is  plain  and 
well  staked  out. 

Channel  No.  4. — ^This  channel,  although  it  has  the  best  water,  is  very 
little  or  not  at  all  used,  as  it  does  not  extend  to  the  anchorage.  It  runs 
from  the  westward  about  half  a  mile  above  North  key,  and  carries  four- 
teen feet  of  water  to  the  first  and  second  Mangrove  keys;  then  it  sud- 
denly stops,  and  the  anchorage  at  the  termination  remains  quite  exposed 
to  westerly  winds.  It  might  be  used  in  good  seasons,  with  the  aid  of 
lighters,  but  it  would  be  unfit  for  the  railroad  terminus,  for  the  above 
reason;  and,  besides,  it  would  be  very  expensive  to  extend  the  track 
BO  far  over  very  low,  marshy  ground,  and  partly  over  shoal  water. 

The  reef  of  Sea-horse  key  runs  from  the  Sea-horse  for  ten  miles  SW.^ 
and  thence  for  five  miles  SSW.,  and  has  shallow  spots  of  only  a  few 
feet  of  water.  A  moderately-sized  coasting  vessel  touched  lately  on  the 
southernmost  point,  not  having  Sea-horse  key  even  in  sight* 

4.  JVacauatta  bay. — The  coast  of  the  main  from  Cedar  keys  runs 
for  more  than  ten  miles  in  nearly  an  eastern  direction,  viz:  bom  Live 
Oak  Point,  and  *'9ld  block-house  No.  4,"  (garrison  tort  of  the  Florida 
war,)  to  the  Wacassassa  river,  from  whence  an  angle  to  the  south  is 
formed.  The  coast  is  flat,  and  for  one  or  two  miles  inland  marshy, 
where  the  dense  and  uninhabited  forest  commences,  and  stretches  for 
miles  into  the  country.  This  whole  shore  is  a  complete  oyster-bed ;  I 
never  in  my  life  saw  such  enormous  quantities  together.  Many  reefs 
formed  of  Uie  same  shell  run  across  the  bay,  mostly  in  a  parallel  course 
with  the  coast. 

One  channel,  between  the  western  reefs,  carries  eight  feet  water  in 
the  bay;  another,  between  the  eastern  reefs,  has  teu  feet;  but  they  stop 
suddenly.  The  Wacassassa  river  is  similar  to  the  Suwannee  river;  has 
very  fertile  hammocks  on  the  borderst  and  the  piamations  of  sQgaraod 
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cotton  are  in  a  flourishing  condition.  The  soil  contains  marl,  and,  it  is 
said,  under  the  same  for  sixteen  feet,  clay.  The  depth  of  the  river  is 
considerable,  but  not  more  than  five  feet  can  be  carried,  under  the  most 
favorable  circumstances.  All  shipments  from  here  are  made  in  flat- 
boats,  to  Depot  key. 

5.  Wuhlacoochet  bay* — ^Below,  to  the  south  of  the  Wacassassa  bay, 
the  Withlacoochee  bay  begins,  and  forms  the  mouth  of  the  river  of  the 
same  name.  The  shores  of  the  bay  are  similar  to  those  of  the  Wacas- 
sassa— ^low,  flat,  marshy,  intermixed  with  mangrove  bushes,  and  a  mile 
or  two  inland  very  thickly  wooded.  The  point  of  land  in  the  middle, 
between  the  two  rivers,  is  called  Mangrove  Point.  The  whole  bay  is 
very  shoal,  and  not  more  than  three  or  four  feet  of  water  can  be  carried 
into  the  river.  The  latter  has  very  little  hammock  land,  and  is  less 
settled  than  the  other  rivers,  perhaps  on  account  of  the  difliculty  of 
navigation.  An  oyster  reef  extends  a  few  miles  from  the  river's  mouth 
into  the  bay. 

6.  Crystal  river  and  hay. — From  the  Withlacoochee  the  shore  runs 
southward,  making  a  slight  curve  to  the  east.  Five  miles  below  is  the 
Crystal  river.  The  nature  of  the  border  is  similar  to  the  Wacassassa 
and  the  hammock  land,,  equally  fertile  and  rich.  At  the  mouth  of  the 
river  is  Shell  island,  the  channel  into  the  river  running  on  the  north  side. 
The  island  is  rather  elevated,  being  formed  by  tw;o  hills  in  saddle- 
shapes,  which  make  a  fair  landmark  for  navigation.  'From  the  mouth 
of  the  river,  or  rather  from  the  south  side  of  the  entrance,  the  St.  Mar- 
tin's keys  commence,  and  extend  for  two  or  three  miles  to  the  west, 
thence  turn  in  an  angle  southward  again.  These  keys  are  low  and 
marshy,  and  generally  thickly  covered  with  mangroves.  Outside  of 
these  is  the  famous  and  very  dangerous  St.  Martin's  reef,  which  runs 
parallel  to  the  coast,  to  the  southward,  and  extends  at  some  points  as 
far  as  ten  miles  to  sea.  It  is  said  this  reef  extends  to  the  Anclote  keys, 
a  distance,  perhaps,  of  from  fifteen  to  thirty-five  miles,  which  I  am  in- 
clined to  believe.  While  I  was  beating  up  the  coast,  I  generally  ran 
in  nine  or  ten  feet  of  water  on  the  land  tack,  without  ever  being  able  to* 
see  the  coast. 

To  the  north  of*this  reef,  just  abreast  of  Crystal  river,  is  a  fine  an- 
chorage, into  which  vessels  may  run  for  refuge,  with  from  sixteen  to 
twelve  feet  water,  perfectly  safe  for  southerly,  easterly,  and  northerly 
winds.  Even  from  westerly  gales  there  is  much  protection  here,  the 
Sea-horse  reef  breaking  much  of  the  heavy  sea.  I  nave  called  this  an- 
chorage Crystal  river  oflftng,  as  the  name  St.  Martin's  bay  is  altogether 
inappropriate,  and  does  not  designate  the  place.  From  the  offing  a 
channel  runs  through  the  oyster  reef,  whicn  encircles  the  mouth  of 
Crystal  river,  and  consequfjntly  forms  a  beautiful  harbor.  I  found 
twelve  feet  at  low  tide  through  the  principal  gut;  and,  as  the  inlet  is 
the  only  one  of  any  consideration,  I  have  left  two  large  signal-poles  on 
each  side,  on  the  oyster  bars.  It  must  be  borne  in  mind  that  the  tide 
rises  here  two,  and  frequently  three  feet,  and  that  therefore,  under  fa- 
vorable circumstances,  fourteen  feet  can  be  carried  in.  The  importfvnce 
of  such  a  harbor  is  very  great,  as  it  must  and  will  become  the  shipping 
port  of  all  the  produce  for  the  neighboring  rivers,  viz:  the  Withlacoo- 
chee, the  Crystal  river,  the  Hon^ossassa,  and  the  Chassahowitzluu     Th^ 
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Homossassa  is  only  five  miles  below  the  Crystal  river,  and  the  Chassa* 
howitzka  about  ten  miles;  bat  neither  has  any  channel  through  the  St. 
Martin's  reef,  and  their  produce,  which  will  be  in  a  short  time  quite  con* 
siderable,  has  to  be  shipped  from  the  nearest  harbor. 

The  honorable  Senator  from  Florida,  Mr.  Yulee,  mentions,  in  a  letter 
to  you,  the  reported  existence  of  a  harbor  dfld  anchorage  below  the 
Cedar  keys,  with  fourteen  feet  water,  but  he  does  not  intimate  the  po- 
sition nearer.  I  am  certain  that  the  harbor  of  Crystal  river  is  the  one 
he  mentions,  as  there  is  no  other  channel  to  be  found  anywhere  above. 

B. — Survey  of  the  CocuL 

1.  Trianpdatum. — The  country  firom  the  Suwannee  river  to  Homos- 
sassa  river  is  so  shaped  that  the  regular  method  of  the  Coast  Survey 
in  all  branches  may  be  employed  for  the  survey  of  the  same.  There 
are  fecilities  which  may  be  used  in  laying  a  good-shaped  triangulatioa 
with  very  little  clearing  across  the  islands  and  along  the  coast.  With 
the  aid  of  several  oyster  bars,  which  are  solid  and  above  high-water 
mark,  the  shape  even  may  be  liandsome,  although  the  nature  of  the  flat 
country  does  not  admit  of  very  large  sides.  The  triangles,  as  projected 
on  the  map,  will  show  at  once  the  possibiliQr,  and,  with  one  or  two  ex- 
ceptions, the  whole  series  will  appear  well-shaped  and  of  regular  form- 
ation. The  sketch  shows  the  proportions,  facilities,  and  difficulty  of 
the  triangulation.*.  One  of  the  above-mentioned  exceptions  is  an  arti- 
ficial signal  to  be  erected  otf  the  Withlacoochee  river.  Without  making 
a  proposition  at  present,  I  should  think  that  one  or  two  screw-piles  fcnr 
soft  bottom  (I  say  two  for  a  double  series)  would  answer  exceedingly 
^elL 

Signal-poles  can  be  procured  from  either  river,  especially  on  the 
Wacassassa. 

2.  Topography. — ^There  being  little  or  no  land  under  cultivation  near 
the  coast,  the  whole  being  marsh  and  wood,  the  U^graphy  Vill  be 
very  simple.  To  extend  the  survey  further  into  the  country  than  the 
woods  would  be  impossible,  as  they  are  impenetrable  for  instruments ; 
besides,  there  is  nothing  behind  them.  The  plantations  on  the  river 
generally  do. not  approach  nearer  than  seven  or  m^ax  miles  to  the 
shore,  and  therefore  cannot  be  included  in  the  survey.  A  plane-table 
may  be  used  here  ^vith  great  success,  as  the  ofi-sbiwe  reefs  afford  a 
thousand  opportunities  for  intersecting  signals.  The  surveying  com- 
TOSS  must  be  employed  with  great  care,  as  the  coast  from  Mangrove 
romX  above  the  w  ithlacoochee,  all  the  way  down,  is  rather  rocky,  and 
supposed  to  contain  much  local  attraction. 

3.  Hydrography. — The  hydrography  can  be  carried  on  with  success 
in  small  vessels  and  boats.  There  is  seldom  any  sea  inside  the  Sea- 
horse reef.  Snake  key  and  the  Sea-horse  being  elevated,  affivd  excel- 
lent points  for  high  signals. 

4.  Auronomy. — Sea-horse  key,  being  the  most  important  key  for  nav- 
igators, possesses  all  the  facilities  for  an  astronomical  station. 

6.  Ba9e  /uief.— I  have  paid  every  attention  during  the  investigation 
of  the  coast  to  find  suitable  sites  for  a  base  line,  upon  which  the  trian- 
gulation  may  be  grounded,  but  I  have  been  unsuccessfiil  so  for.  The 
Biarsh  along  the  shore  has  no  stabiliQr  for  our  apparatus;  the  land, 
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wherever  it  is  solid,  is  uneven  or  thickly  wooded.  A  more  special 
reconnaissance  has  to  be  made  for  the  purpose:  perhaps  more  to  the 
northward  a  site  may  be  found,  combming  in  a  moderate  degree  the 
necessary  requisites.  If  the  railroad  should  be  buih,  we  may  get  a 
site  then  from  Way  key.  As  it  is  now,  nothing  there  is  to  be  found. 
Even  for  a  preliminary  base,  the  best  site  I  cAild  find  is  only  one  and 
a  quarter  mile  long,  and  requires  much  clearing  and  labor — ^touching, 
besides,  two  ponds,  the  distance  of  which  has  to  be  ascertained  by 
triangulation  and  Aeasurement  around.  From  here,  however,'  the 
triangles  may  be  gradually  increased  and  retain  good  ibrms*  The  line 
is  on  Way  key.     A  topographical  sketch  of  the  site  i&  appended. 

The  atmosphere  on  the  coast,  during  my  ritay,  was  rather  hazy,  but 
not  near  so  bad  as  we  find  it  gener^y  in  Section  VIII.  Five,  days, 
however,  it  was  perfectly  clear,  and  Sea-horse  key  was  seen  distinctly 
for  twenty  miles.    RefractioB  was  sometimes  very  great. 

C.-'^Tides  and  Currents. 

During  my  stay  at  the  Cedar  keys  the  tide  was  observed,  on  the 
w^harf  of  Depot  key,  for  seven  days.  The  diagram  on  the  map  will 
show  that  it  consists  of  a  full  and  a  neap  tide  nearly  every  twenty, 
four  hours.    The  following  are  the  results: 

Mean-tide  rises  and  falls 1  foot  9.8  inches. 

Spring-tide    "      "      "    2  feet  7.5       " 

Average  of  both  rise  and  fall .2     "     2.4        " 

Time  of  rise  and  fall,  24  hours  40  minutes. 

In  the  map  of  Cedar  keys  published  by  the  Topographical  Engineer 
corps,  the  average  rise  and  fall  is  2.76  feet.  I  do  not  know  whether 
my  observations  were  of  too  short  a  duration;  but  tlie  above  is  what  I 
found. 

On  the  coast  outside  and  to  the  southwest  of  the  keys,  the  general 
tendency  of  the  current  is  to  the  southward.    It  is  uncertain  how  much 

Jrevailing  winds  and  storms  may  influence  them.     The  pilot  of  the 
eys  asserted  that  the  currents  were  altogether  governed  by  them,  and 
that  sometimes  they  run  in  quite  an  opposite  direction.     • 

D. — RaUroad  across  the  Peninstda  of  Florida. 

By  the  survey  of  the  officers  of  the  United  States  Topographical 
Bureau,  it  appears  that  Way  key  was  proposed  as  the  terminus  of  the 
railroad  on  the  gulf  shore.  How  far  this,  in  regard  to  the  track  itself, 
is  advisable,  I  cannot  judge ;  but  it  seems  to  me,  certainly,  by  far  the 
most  desirable  spot  in  regard  to  the  harbor.  At  Way  key  and  Depot 
key  there  is  a  sale  anchorage;  and  although  the  channel  is  rather  nar- 
row, stiU  it  is  sufl5cient  for  vessels  of  large  size  to  turn  in.  Twelve 
feet  may  be  carried,  ordinarily.  The  pilot.  Captain  Sam.  Johnson,  as- 
sured me  that  fourteen  feet  can  be  carried,  if  circumstances  are  favorable. 

The  only  harbor  besides  ibis  is  Crystal  harbor;  but  vessels  have  to 
lie  about  two  miles  from  the  main  land ;  and  furthermore,  the  railroad 
itself  would  have  to  cross  several  rivers  and  marshy  plains  to  reach 
this  shore. 
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£«< — L%gkt'4unaes  and  Buoyg. 

There  are  no  lights  in  the  neighborhood  of  Cedar  keys;  but  I  hear 
that  an  appropriation  for  one  has  passed  in  Congress,  and  Captain  M. 
Coste,  of  the  revenue  service,  in  the  cutter  Crawford,  has  made  an 
investigation  for  the  sp^ial  locality.  I  am  confident  that  Sea-horse 
key  has  been  selected  for  that  purpose,  as  there  is  no  other  place  near 
so  suitable ;  but  as  I  have  had  probably  more  opportunities  to  see  the 
localities  than  the  above-mentioned  gentleman,  auang  his  short  stay,  I 
beg  leu^v^  to  remark,  that  on  Sea-horse  key  the  highest  land  is  just  to 
the  southwest  trf/ an  old  shanty,  or  fish-house,  which  stands  on  the  east 
beach  of  the  island.  £iy  .actual  measurement,  by  vertical  ans^les,  I 
found  45  feet  6  inches  above  l^gh-water.  As  the  reef  from  this  key 
runs  out  for  fifteen  miles,  it  will  be  d/^rahle  to  occupy  the  highest  spot, 
that  the  light  may  be  visible  fit>m  beyond  it.  There  ought  to  be  a  buoy 
placed  on  the' point  of  this  reef,  by  all  mean^.  In  foggy  weather  the 
Sea-horse  is  invisible  fix)m  there,  and  the  reef  is  very  difficult  to  distin- 
guish, as  the  water  outside  deepens  only  gradually,  and  retains  the 
same  color.  A  screw-pile,  (disk-screw,)  with  a  barrel,  could  be  inserted 
easily,  the  reef  having  only  quicksand  and  a  sort  of  coral  sand. 

F. — General  Remarks  an  the  Harhor  of  the  Cedar  Keys. 

It  is  obvious,  by  looking  at  the  map  of  the  western  coast  of  the 
Florida  peninsula,  that  in  a  severe  southwest  storm  the  navigation  must 
be  very  dangerous.  From  Tampa  Bay  to  St.  Mark's  the  coast  is  gen- 
erally shoal,  and,  with  the  exception  of  the  Cedar  keys,  no  harbor  of 
refuge  is  to  be  found.  At  the  latter  place  the  coast  forms  a  point,  and 
through  the  position  of  the  keys  and  Sea-horse  reef,  quite  a  large  bay 
is  fcMined,  in  which  vessels  may  run  with  almost  every  wind,  and  find 
shelter  at  any  time. 

This  will  be  still  more  the  case  when  the  light-bouse  on  the  Sea- 
horse key  has  been  buik,  by  the  aid  of  which  every  part  of  the  bay 
inay  be  safely  entered  in  dark  and  sUnrmy  nights.  Not  alluding  at  aU 
to  the  commerce  from  the  four  or  five  rivers  which  empty,  close  to  the 
keys,  into  the  Gulf,  and  which  is  concentrated  entiiely  at  Depot  key, 
but  alone  for  the  sake  of  a  safe  and  spacious  harbor  in  westerly  gales, 
it  is  most  desirable  to  d|vek^  all  the  facilities  which  the  Cedar  keys 
bay  may  aflford^  and  to  commence  a  regular  survey  at  the  earliest  op- 

Eortunity.  Five  large  streams  are,  in  fact,  combined  at  the  Cedar 
eys,  and  the  produce  to  be  shipped  from  there  doubles  yearly.  The 
place  will  become  still  more  important  after  the  building  of  the  rail- 
road from  the  St.  Mary's  across  the  peninsula,  and  the  erection  of  a 
light-house  on  the  Sea-horse. 

A  survey,  grounded  upon  a  preliminary  base,  might  be  made  in  a 
short  time,  arui  it  would  oe  practicable  to  publish  a  harbor  chart  com- 
paratively very  soon. 
Respectfully  submitted: 

F.  H.  GERDES, 

Attittani  Coast  Survey. 
Prof.  A.  D.  Bachb, 

Si^ferkundmt  Coatt  Survey. 
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APPENDIX  No.  32. 

Extracts  Jrom  the  report  of  Lieutenant  Commanding  John  Rodgers^Unked 
States  navy,  assistant  in  the  coast  survey^  to  the  Sujyerintendent^  of  a  7'e- 
coimaissance  of.Mosqtuioinkt^  ^   'j-  i<»  'i')t  «^{V.   tHi  •  »  /  . 

,  •,:    -    ^  •'    "  '  *-•"'.'.   J 

United  States  Coast  Survey  Office, 

Wa>shington,  July  19,  1851. 

Sir  :  •  •  This  inlet  is  made  by  the  Halifax  and 

Hillsborough  runs,  which,  at  their  meeting,  force  an  outlet  to  the  sea. 

Mosquito  inlet  has,  for  a  number  of  years,  been  moving  to  the  south- 
ward. The  light-house  formerly  erected  at  Mosquito  was  built  upon  a 
high  sand-hill  on  the  southern  peninsula,  about  an  eighth  of  a  mile  from 
the  water.  In  two  years  it  fell  down,  undermined  by  the  southward 
movement  of  the  inlet.  The  place  of  the  Ught-house  is  now  said  to  be 
about  high-water  mark  on  the  north  beach. 

The  south  beach  is  still  rapidly  washing  away,  and  the  north  beach 
extends  to  the  southward  as  fast.  Mr.  Sheldon,  collector  at  Mosquito, 
says  that  the  barrier  about  half  a  mile  to  the  northward  of  the  present 
position  of  the  inlet  is  rapidly  washing  away.  He  infers  that  the  water 
will  soon  cut  a  passage  there,  when  this,  n&w  Opening  will  become  the 
entrance  to  the  harbor,  and  the  present  inlet  close.  His  opinion  is  the 
result  of  long  observation.  I  have  no  means  of  forming  any  opinion  of 
my  own  as  to  its  correctness. 

As  many  as  thirteen  small  vessels  have,  I  understand,  been  lying  in 

the  harbor  at  once,  waiting  for  cargoes  of  live-oak,  but  none  very  lately. 

A  few  pbntations  make  sugar,  which  is  here  exported.     I  did  not 

learn  of  any  other  trade  worth  mentioning.  I  do  not  deem  the  commerce 

of  Mosquito  sufficient  to  demand  the  erection  of  a  light-house. 

•  ••••• 

Very  respectfully,  your  obedient  servant, 

JOHN  RODGERS, 
Lieut.  Com.,  Assistant  U.  S.  Cooit  Survey. 
A.  D.  Bache,  LL.  D.9 

Superintendent  Coast  Survey. 
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Report  of  the  Superintendent  of  the  Coast  Survey  to  the  Secretary  of  the 
Treasury  J  in  regard  to  the  expediency  of  placing  buoys  in  Mosquito  inlet, 
Florida,  and  transmitting  the  report  of  Lieutenant  Commanding  John 
Rodgers,  United  States  navy,  CLssistant  in  the  coast  survey. 

Coast  Survey  Station, 

Near  Alfred,  Maine,  October  1,  1851. 

Sir:  In  pursuance  of  the  act  of  Congress  approved  March  3,  1851, 
and  of  the  mstructions  of  the  department,  I  have  the  honor  to  report  in 
regard  to  the  expediency  of  placing  buoys  in  Mosquito  inlet,  on  the 
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eastern  coast  of  Florida,  and  to  transmit  for  details  a  report  of  Lien- 
tenant  Commandmg  John  Rodgers,  United  States  navy,  assistant  in  the 
coast  survey,  by  whom  an  examination  of  the  inlet  was  made.  I  send 
herewith  a  copy  of  the  sketch  of  the  reconnaissance, 

I  concur  in  recommending  the  placing  of  these  buoys  as  stated  by 
Lieutenant  Commanding  Rodgers,  with  the  precautions  \vhich  he  sug- 
gests for  their  maintenance  in  the  right  positions,  and  for  the  change  of 
place  of  the  bar  buoys  according  to  the  change  of  the  bar  itself. 

I  would  further  recommend  tlmt  Lieutenant  Commanding  Rodgers  be 
intrusted  with  the  placing  of  these  buoys  in  the  first  instance — a  duly 
which  can  be  pertbrmed  as  he  returns  to  Section  VI,  the  coast  of 
Florida* 

.Important  suggestions  of  local  signals  for  pilotage  of  barred  harbors 
are  given  in  Lieutenant  Commanding  Rodgers's  report,  and  are  hereto 
appended  lor  the  examination  of  the  department. 

Very  respectfiilly,  yours, 

A.  D.  BACHE, 

Superiniendem. 

Hon.  Thomas  Corwin, 

Secretary  of  the  Treasury. 


United  States  Coast  Survey  Office, 

Wcuhingtouy  August  29,  1851. 

Dear  Sir  :  The  position  of  the  proposed  buoys  at  Mosquko  inlet, 
Florida,  cannot  be  useiullj^  marked  on  the  sketch. 

As  the  bar  shifts  with  every  gale,  the  best  water  is  not  'now,  in  all 
probability,  where  it  was  when  the  examination  was  made. 

1  think  three  buoys  would  be  ample.  I  venture  to  propose  a  second- 
class  buoy  outside  of  the  bar;  a  third-class  buoy  inside;  and  a  third- 
class  buoy  at  the  bar. 

To  be  useful,  or  rather  that  it  may  not  become  a  nuisance,  the  bar 
buoy  must  be  carefully  attended,  and  its  place  changed  with  every 
alteration  in  the  position  of  the  channeL  For  this  buoy  spare  moorings 
should  be  furnished,  as  it  is  probabk  that  alter  every  change  of  bar 
the  shifting  sand  will  so  have  covered  the  anchor  that  every  attempt  to 
weigh  it  will  be  fruitless;  in  which  case,  to  unshackle  the  buoy  and 
expend  new  moorings  will  be  the  only  resource. 

The  collector  is  allowed  boat  hands.  These  men  might  be  required 
to  keep  the  buoy  in  the  best  water,  and  the  collector  be  held  responsi- 
ble in  nis  office  for  the  faithful  discharge  of  this  du^.  To  this  end  a 
log  or  frame  house  should  be  erected  on  the  beach  for  the  men  to  live 
in.  The  beach  washes  away  so  fast  that  it  is  scarcely  desirable  to  use 
more  durable  materials. 

There  is  now  no  regular  pilot  for  Mosquito,  because  there  is  not 
enough  commerce  to  support  one.  The  boat  hands  employed  to  keep 
the  buoy  in  the  best  water  would  necessarily  know  tne  state  of  the 
bar,  and  be  competent  to  point  out  the  channeL  Living  on  the  spot* 
they  would  always  be  ready  to  pilot  vessels.    Mount  Pleasant  is  the 


S.  Doc  3. 


487 


nearest  habitation  to  the  inlet;  and  at  present^  since  no  look-out  is  kept, 
it  is  only  by  chance  a  vessel  is  seen. 

On  account  of  the  breakers  it  is  often  impossible  for  a  row-boat  to 
cross  the  bar ;  the  pilot  must  then  wave  the  vessel  in  by  means  of  a. 
flag.  In  such  harbors  conventional  telegraphs  are  established,  as  at  St. 
Augustine,  Florida,  and  Rio  Grande  de  San  Pedro,  in  Brazil,  by  which 
the  vessel  indicates  her  draught  of  water,  and  the  pilot  gives  direc- 
tions to  her  for  keeping  in  the  channel. 

It  is  desirable  that  this  telegraph  should  be  general  to  all  the  barred 
harbors  of  the  United  States,  and  not  varied  in  difierent  localities,  and 
at  the  pilot's  discretion. 

I  have  ventured  to  propose  the  annexed  table  as  perhaps  sufficient. 
It  is  simpler  than  the  Brazilian  telegraph,  and  fuller  than  the  St.  Au- 
gustine one. 

Such  modifications  as  may  be  deemed  necessary  can  easily  be  made 
on  it.  .    . 

Very  respectfully,  your  obedient  servant, 

JOHN  RODGERS, 
LictU,  Commanding^  Und  AssU  Coast  Surviy. : 

To  A.  D.  Bache,  LL.  D., 

Superintendent  Coa^t  Survey. 


Table  of  signals  for  piloting  vessels  into  barred  harbors. 

The  pilot's  flag  to  be  seven  feet  by  six  in  size,  and  to  consist  of  tw-o 
triangular  red  pieces  of  red  muslin,  or  bunting,  enclosing  a  white  trian- 
gle of  the  same  materials,  fastened  to  a  staff  t\<rel\e  feet  long  and  one 
inch  in  diameter.  The  end  of  the  staff  to  have  a  barrel  hoop  firmly 
lashed  to  it,  and  to  have  stretched  over  the  hoop  a  piece  of  muslin,  the 
upper  half  white  and  the  lower  half  black. 

The  pilot  boat  to  approach  the  bar  as  nearly  as  she  safely  can.  The 
pilot  lays  on  his  oars,  or  anchors  his  boat.  The  boat  should  be  fitted 
with  an  awning  stimchion  aft,  and  a  strap  around  it,  for  the  pilot  to 
make  himself  fast  to,  that  he  may  stand  steadily  while  signalizing. 


Sentences  to  be  commonicated  to  the  pilot  by 

the  vessel. 


1.  The  vessel  wants  a  pilot 

2.  Indicate  my  dnnght. ... , 


•R 


3.  In  distress;  I  must  try  to  come  in  at  high 

water. 

4.  In  distress;  I  u^vutt  try  to  come  in  now 

5.  I  am  sinking,  or  on  fire ;  run  me  ashore 
in  the  best  place. 


Signals  for  sentences  opposite. 


Jack  at  the  fore. 

Dip  the  flag  once  for  every  foot  whicd  the 
vessel  draws,  and  nm  it  half  up  and  d^  H 
once  for  every  quarter  of  a  foot. 

Flag,  union  down. 

Flag,  union  down,  dipped  four  times. 
An  overhand  knot  in  the  middle  of  the  flag, 
dipped  four  times. 


*  The  bar  is  not  always  the  best  place  for  beaching  a  vessel  while  the  breaken  are  veiy 
heavy  on  it;  there  may  be  a  comparatively  smooth  place  on  the  sea-beach. 
32 
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eastern  coast  of  Florida,  and  to  transmit  for  details  a  report  of  Lieu- 
tenant Commanding  John  Rodgers,  United  States  navy,  assistant  in  the 
coast  survey,  by  whom  an  examination  of  the  inlet  was  made.  I  send 
herewith  a  copy  of  the  sketch  of  the  reconnaissance, 

I  concur  in  recommending  the  placing  of  these  buoys  as  stated  by 
Lieutenant  Commanding  Rodgers,  with  the  precautions  Vhich  he  sug- 
gests for  their  maintenance  in  the  right  positions,  and  for  the  change  of 
place  of  the  bar  buoys  according  to  the  change  of  the  bar  itself. 

I  would  further  recommend  that  Lieutenant  Commanding  Rodgers  be 
intrusted  with  the  placing  of  these  buoys  in  the  first  instance— a  duty 
which  can  be  pertbrmed  as  he  returns  to  Section  VI,  the  coast  of 
Florida. 

.Lnportant  suggestions  of  local  s^als  for  pilotage  of  barred  harbors 
are  given  in  Lieutenant  Commandmg  Rodgers's  report,  and  are  hereto 
appended  lor  the  examination  of  the  department. 

Very  respectfiJly,  yours, 

A.  D.  BACHE, 

Superimendeni. 
Hon.  Thomas  Corwin, 

Secretary  of  the  Treasury. 


United  States  Coast  Survey  Office, 

Washington^  August  29,  1851. 

Dear  Sm :  The  position  of  the  proposed  buoys  at  Mosquko  inlet, 
Florida,  cannot  be  useiiilly  marked  on  the  sketch. 

As  the  bar  shifts  with  every  gale,  the  best  water  is  not  'now,  in  all 
probability,  where  it  was  when  the  examination  was  made. 

I  think  three  buoys  would  be  ample.  I  venture  to  propose  a  second- 
class  buoy  outside  of  the  bar;  a  third-class  buoy  inside;  and  a  third- 
class  buoy  at  the  bar. 

To  be  useful,  or  rather  that  it  may  not  become  a  nuisance,  the  bar 
buoy  must  be  carefully  attended,  and  its  place  changed  with  every 
alteration  in  the  position  of  the  cbanneL  For  this  buoy  spare  moorings 
should  be  furnished,  as  it  is  probab^  that  after  every  change  of  bar 
the  shifting  sand  will  so  have  covered  the  anchor  that  every  attempt  to 
weigh  it  will  be  fruitless;  in  which  case,  to  unshackle  the  buoy  and 
expend  new  moorins^s  will  be  the  only  resource. 

The  collector  is  allowed  boat  hands.  These  men  might  be  required 
to  keep  the  buoy  in  the  best  water,  and  the  collector  be  held  responsi- 
ble in  nis  office  for  the  faithful  discharge  of  this  duty.  To  this  end  a 
log  or  frame  house  should  be  erected  on  the  beach  for  the  men  to  live 
in.  The  beach  washes  away  so  fast  that  it  is  scarcely  desirable  to  use 
more  durable  materials. 

There  is  now  no  regular  pilot  for  Mosquito,  because  there  is  not 
enough  commerce  to  support  cxie.  The  boat  hands  employed  to  keep 
the  buoy  in  the  best  water  would  necessarily  know  tne  state  of  the 
bar,  and  be  competent  to  point  out  the  channel.  Living  On  the  spot« 
they  would  always  be  ready  to  pilot  Yessels.    Mount  feasant  is  tte 
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nearest  habitation  to  the  inlet ;  and  at  present^  since  no  look-out  is  kept, 

it  is  only  by  chance  a  vessel  is  seen. 

On  account  of  the  breakers  it  is  often  impossible  for  a  row-boat  to 
cross  the  bar ;  the  pilot  must  then  wave  the  vessel  in  by  means  of  9. 
flag.  In  such  harbors  conventional  telegraphs  are  established,  as  at  St* 
Augustine,  Florida,  and  Rio  Grande  de  San  Pedro,  in  Brazil,  by  which 
the  vessel  indicates  her  draught  of  water,  and  the  pilot  gives  direc- 
tions to  her  for  keeping  in  the  channel. 

It  is  desirable  that  this  telegraph  should  be  general  to  all  the  barred 
harbors  of  the  United  States,  and  not  varied  in  different  localities,  and 
at  the  pilot's  discretion. 

I  have  ventured  to  propose  the  annexed  table  as  perhaps  sufficient. 
It  is  simpler  than  the  Brazilian  telegraph,  and  fuller  than  the  St.  Au- 
gustine one. 

Such  modifications  as  may  be  deemed  necessary  can  easily  be  made 
on  it.  .    . 

Very  respectfully,  your  obedient  servant, 

JOHN  RODGERS, 
Lieut.  Commanding,  and  AssU  Coast  Surviy. : 

To  A.  D.  Bache,  LL.  D.,  , 

Superintendent  Coa^t  Survey. 


Table  of  signals  for  piloting  vessels  into  barred  harbors. 

The  pilot's  flag  to  be  seven  feet  by  six  in  size,  and  to  consist  of  two 
triangular  red  pieces  of  red  muslin,  or  bunting,  enclosing  a  white  trian- 
gle of  the  same  materials,  fastened  to  a  staff  t\<rel\e  feet  long  and  one 
inch  in  diameter.  The  end  of  the  staff  to  have  a  barrel  hoop  firmly 
lashed  to  it,  and  to  have  stretched  over  the  hoop  a  piece  of  muslin,  the 
upper  half  white  and  the  lower  half  black. 

The  pilot  boat  to  approach  the  bar  as  nearly  as  she  safely  can.  The 
pilot  lays  on  his  oars,  or  anchors  his  boat.  The  boat  should  be  fitted 
with  an  awning  stanchion  aft,  and  a  strap  around  it,  for  the  pilot  to 
make  himself  last  to,  that  he  may  stand  steadily  while  signalizing. 


Sentences  to  be  commnnicated  to  the  pilot  by 

the  Teasel. 


1.  The  vessel  wants  a  pilot 

2.  Indicate  my  draiight 


3.  In  distress;  I  must  tiy  to  come  in  at  high 

water. 

4.  In  distress;  I  ni^nst  try  to  come  in  now. . . 
*5.  I  am  sinking,  or  on  fire;  run  me  ashore 

in  the  best  place. 


Signals  for  sentences  opposite. 


Jack  at  the  fore. 

Dip  the  flag  once  for  every  foot  whicd  the 
vessel  draws,  and  nm  it  half  up  and  dip  H 
once  for  every  quarter  of  a  foot.  v 

Flag,  union  down. 

Flag,  union  down,  dipped  four  times. 
An  overhand  knot  in  ike  middle  of  the  flag, 
dipped  four  times. 


*  The  bar  is  not  always  the  best  place  for  beaching  a  vessel  while  the  breaken  are  vety 
heavy  on  it;  there  may  be  a  comparatively  smooth  place  on  the  sea-beach. 
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Table  of  lignab — Continued. 


Bentences  to  lie  comimiiK^eated  to  the  renel 
bj  tlie  pilotk 


1.  I^ot  casBot  come  oat;  wluit  water  does 

the  Tewel  draw. 
%  Not  water  enoigb  on  Oe  bar  aatil  H^ 


3.  T^  vessel  ooanot  enter  nodi  the  wind 

ehangea. 

4.  Not  water  enoi^  on  Ihe  bar;  seek  an- 

other part. 
ft.  Vessel  ranool  croaa  the  bar  mtO  the  sea 
foeadown. 

0.  The  Teuel  may  get  under  waj  and  ttand 
ferthebar. 

7.  8toer  tiM  vessel  to  starboard,  or  port  tiM 

hefan. 
&  Bteer  the  vessel  to  port,  or  starboard  year 
helm. 

9.  Steadf ,  or  steer  as  yon  go. 

Ml  Steer  for  the  pilot  boat 

II.  Anchor 

*   ■ '  ■      ■    ji  ■     ■  ■ - 


Signals  for  the  sentences  opyodte. 


Wave  the  flag  to  nght  and  left. 

PQot  raises  the  flag  over  his  head,  and  £ps  it 
towards  the  vessel  once  for  every  hoar  she 
must  wakv 

Flag  and  ball  horixontal;  staff  held  bj  the 
BuddHe. 

Waves  black  and  white  ball  to  rig^  and  leiL 

Ban  ineBned  45  degrees  to  tbe  horiaon;  flag 
in  left  hand,  as  pQot  fooes  the  vessel,  and 
staff'  in  the  right  hand. , 

Pilot  holds  the  flag  erect  over  his  head,  and 
keeps  it  so  oitfl  the  vessel  wei^s;  he  nmf 
incline  it  the  way  he  wishes  her  to  east. 

Incline  the  flag  te  ^  In  both  these  signals  the 
starboard.  i     flag  points  oat  the  side 

IncUne  the  flag  te  |     to    which    the   vi 
port.  J     mast  steer. 

Dip  the  flag  ontof  sight. 

Tlag  overhead;  staff"  upright. 

Ball  overhead;  flag  in  pilot's  hand. 


APPENDIX  No-  84. 


Report  of  the  Superintendent  of  ihe  Coast  Survey  to  ihe  Secretary  of  ihe 
Treasury^  upon  the  neceeeUy  for  a  Jight-hinisef  or  permanent  beacony  on 
the  Rebecca  ihoal^  between  the  Tortttgas  and  Marqtic$a»y  Coast  if  Florida^ 


Coast  Survet  Officb', 

November  22,  1851. 

SoLt  I  would  vespectfiilly  call  the  attention  of  the  department  to 
the  necessity  fiir  a  light-house/or  at  least  for  a  permanent  beacon,  on 
the  Rebecca  shoal,  between  the  Tortugas  and  Marquesas,  in  the  Gulf 
of  Mexico.  The  position  of  the  shoal  is  shown  in  the  annexed  sketch. 
It  Kes  in  an  important  thoroughfare  for  vessels  bound  into  the  Gulf,  and 
in  not  now  marked.  My  attention  has  been  called  to  this  subject  by 
Astistant  F.  H.  Gerdes,  of  the  Coast  Survey,  who  made  the  reconnais- 
sance of  die  Florida  keys  and  reefs,  and  who  has  presented  two  draw* 
injis— one  ibr  a  beacon  to  serve  as  a  light-house,  and  the  other  for  a 
nmple  beacon — which  are  at  the  disposal  of  the  department,  if  their 
eommunication  is  desired.  I  send  nerewith  a  letter  of  Lieutenant 
Commanding  John  Rodgers,  United  States  navy,  assistant  in  the  Coast 
fhorvej,  in  charge  of  the  hydf ographic  party  on  the  coast  of  Florida, 
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to  Mr.  Gerdes,  in  reply  to  his  inquiries  relative  to  the  necessity  for  a 
light  on  the  Rebecca  shoal,  and  to  the  plan  for  a  structure  to  contain  iu 

Very  respectfully,  yours, 
•  A.  D.  BACHE, 

Superintendent  Ututed  Spates  Coast  Survey* 
Hon.  Thomas  Corwix, 

Secretary  of  the  Treasury. 


Coast  Survey  OppicSy 
Washington  October  21,  1861. 

Dear  Sir:  In  reply  to  your  letter  of  this  morning,  I  beg  leave  to 
toy  that  I  think  no  doubt  can  exist  in  the  mind  of  any  person  a^cquainf" 
ed  with  the  facts  of  the  case,  as  to  the  great  necessity  to  commerce 
ef  a  beacon  on  the  Rebecca  shoals. 

The  passage  between  the  Marquesas  keys  and  the  Tortugas  is  a 
•jgreat  thoroaghfare  for  vessels  bound  into  the  Gulf  of  Mexico.  By 
taking  this  passage  the  time  to  ports  in  the  gulf  is  shortened  more  than 
the  mere  distance  cut  off,  since  the  current  is  thereby  avoided 'sooner. 
To  sail  vessels  this  is,  in  light  or  head  w^inds,  of  the  greatest  impor- 
tance. 

The  shoals  which  lie  in  this  passage  are  very  dangerous,  and  there 
is  now  no  mark  for  them.  For  want  of  some  such  mark,  scarcely  a 
day  passes  without  many  vessels  running  a  great  risk  of  injury  or  loss. 

The  beacon  of  which  I  saw  a  draught  in  your  rooin  would  undoubtedly 
stand  y  the  plan  combining  great  strength  with  little  surface. 

Any  beacon  put  on  the  Rebecca  shoals  should  be  built,  as  the  one 
*you  propose,  with  reference  to  its  ultimate  conversion  into  a  light-house. 

I  would  prefer,  however,  that  the  whole  structm*e  should  be  of  iron, 
rather  than  part  wood. 

With  a  given  strength,  iron  offers  so  much  less  surface  to  the  wind 
or  sea,  aiid  it  is  of  so  much  greater  durability,  that  the  increased  cost 
of  iron  is  by  no  means  commensurate  with  its  advantages. 
Very  respectfully,  your  obedient  servant, 

JOHN  RODGKRS, 
Lieutenant  27.  8*  iV.,  and  Assistant  Coast  Survey* 

F.  H.  Gbrdes,  Esq.,  ' 

United  States  Coast  Survey*     * 


APPENDIX  No.  35. 

Report  of  Lieutenant  Commanding  C.  P.  Patterson^  United  States  navy\ 
t^  the  Superintendent  of  the  Coast  Survey  f  on  buoys  and  beacons  far  enr 
trance  to  Mobile  bay*  . 

Coast  Survey  OpficBi 

August  20,  1849. 

flkft:  T?ie  lblk)wing  report  upon  the  location,  &c.,  for  buoys  and  hesh 
eoDftfor  the  entrance  to  Mobile  bay  is  respectfully  submitted  t 
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Buoys.  '    • 

1 .  A  buoy,  or,  far  better,  a  boat-buoy,  with  a  heavy  bell,  just  outside 
the  bar,  in  eight  and  three-quarters  fathoms,  soft  bottbm,  wift  Sand 
Island  light-house  bearing  north  22^  west,  and  distant  from  the  bar  one 
mile.  A  buoy  is  necessary  at  this  place  at  all  times,  but  much  more 
so  during  the  thick,  hazy,  and  foggy  weather,  prevailing  nearly  through 
the  most  active  season,  when  a  beU  would  be  of  great  benefit. 

2.  A  buoy  off  the  south  end  of  West  Bank,  in  twenty-five  feet  water, 
with  Sand  Island  light-house  bearing  south  11°  30'  west,  distant  1.78 
mile,  on  a  range  of  Mobile  Ught-house,  on  West  Umbrella  Tree. 

3.  A  buoy  off  the  north  end  of  West  Bank,  in  forty-eight  feet  water, 
."with  buoy  2  bearing  south  11°  SCy  west,  in  range  with  Sand  Island 
light-house,  distant  1.68  mile,  and  Mobile  light-house  bearing  south  55° 
3(y  east,  distant  1  .mile*  The  line  joining  buoys  Nos.  2  and  3  wiU  clear 
West  Bank. 

4.  A  buoy  off  the  southwest  end  of  Middle  Ground,  in  twenty-five  feet 
water,  with  Mobile  light-house  beaiing  south  28°  30'  east,  distant  1:66 
mile.   ^ 

5.  A  •buoy  on  the  northeast  edge  of  West  Bank,  opposite  to  the 
southeast  end  of  the  Middle  Ground,  with  buoy  4  bearing  south  42° 
30'  east,  distant  1.82  mile.  The  line  joining  buoys  Nos.  3  and  5  will 
clear  the  northeast  edge  of  West  Bank. 

6.  A  buoy  on  the  twelve-feet  spot  (northeast  end)  of  the  Middle 
Ground. 

7.  A  buoy  on  the  southwest  point  of  the  spit,  in  nine  feet  water. 
These  buoys  should  be  large,  and  of  such  construction  as  to  be  seen 

some  distance;  and  of  such  form,  and  so  colored,  as  to  be  known  when 
seen  in  foggy  weather,  and  to  point  out  on  which  side  they  are  to  be 
passed.  The  system*  adopted  for  this  purpose  should  be  based  upon 
the  principles  proposed  by  the  late  Lieutenant  G.  M.  Bache,  United 
States  navy,  in  a  report  upon  the  buoys  of  Long  Island  sound. 

Beacons — Entrance  to  Mobile  Bay. 

1.  A  beacon  on  Sand  island,  with  the  light-house  bearing  north  22° 
west,  distant  245. feet.  To  cross  the  bar  with  beacon  on  the  light- 
house. 

2.  A  beacon  on  Sand  island,  with  light-house  bearing  south  83° 
"West,  distant  145  fret,  and  beacon  1  bearing  south  11°  west,  distant 
250  feet,  so  that  beacon  2,  in  range  of  beacon  1,  shall  clear  the  west 
bank. 

3.  A  beacon  on  Revenue  point,  the  south  end  of  east  bank.  This 
beacon  would  bear  nearly  the  same  relation  to  this  entrance  that  the 
"  Rower  beacon  "  bears  to  that  of  New  York. 

4.  A  beacon  on  Mobile  point,  with  the  light-house  bearing  south  34° 
east,  distant  l4o  feet,  near  the  Wtaler,  and  on  the  range  of  ihe  black 
barrel  over  the  chimney  of  the  frame-house  on  middle  of  light-house ; 
to  lead  through  the  channel  between  the  southwest  point  of  the  Middle 
Ground  and  northeast  edge  of  West  Bank. 

5.  A  beacon  on  Mobile  point,  with  the  lig^-house  bearing  north  46P 
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80'  east,  distant  —  feet;  and  beacon  4  bearing  north  16®  30'  east,  dis- 
tant 240  feet;  so  that  beacon  5,  on  beacon  4,  shall  clear  east  bank,  and 
beacon  5,  on  light-house,  shall  lead  into  the  east  end  of  Sand  Island 
channel. 

I  would  propose  that  beacons  1  and  4  have  red  lights,  and  beacons 
2  and  5  white  lights.  Flashing  and  fixed  lights  v^ould  do  better,  but 
are  more  expensive.  It  would  not  be  necessary  to  light  beacon  3,  and 
it  would  be  an  advantage. 

It  would  not  be  required  to  see  these  beacons  more  than  three-and- 
a7half  miles ;  therefore,  arcs  of  single  reflectors  (or,  better,  the  Argand 
burner,  with  a  single  wickj  would  be  sufficient;  and  they  need  not  be 
over  twelve  or  fifteen  feet  in  height,  made  strongly,  of  rough  wood. 

Beacons  2,  3,  and  5  should  be  black;  beacon  2,  because  it  would 
show  against  the  sky,  and  to  distinguish  it  from  beacon  1,  (as  in  red 
and  white  lights,  flashed,  &c.;)  beacon  3,  because  it  shows  against  the 
sky;  beacon  5,  because  it  shows  against  the  sky,  and  to  distinguish  it 
icom  beacon  4.  Red  would  probably  be  a  better  color  than  black. 
Bciacon  1  should  be  black  (or  red)  on  the  southeast  side,  as  it  would 
show  against  the  white  of  Sand  Island  light-house,  and  white  on  the 
north  side,  to  distinguish  it  fi'om  beacon  2.  Beacon  4  should  be  white, 
as  it  would  show  against  the  green  ghcis  of  the  fort,  and  to  distinguish 
it  from  beacon  5.  These  beacons  could  be  re-erected  and  kept  lighted 
at  a  small  expense,  and  no  additional  assistance,  would  be  required  to 
the  light-house  keepers  to  keep  them  up.  A  buoy  on  the  northwest  end 
of  the  northwest  Pelican  shoal,  and  a  beacon  on  Dauphin  island,  so 
placed  that  a  bearing  upon  it  would  be  the  course  into  Pelican  pass 
irom  outside,  would  be  very  useful  to  the  mail-steamboats  between 
Norn  Orleans  and  Mobile  during  the  winter  months,  when  the  north 
winds  prevail,  and  the  water  is  too  low  for  them  to  use  Grant's  pass, 
the  inside  route. 

At  present  the  marks  for  this  entrance  are  very  inferior;  those  for  the 
West  Bank  can  scarcely  be  called  such  at  aH ;  and  the  mark  leading 
through  between  the  Middle  Grounds  and  the  northeast  edge  of  West 
Bank  is  of  the  rudest  kind,  small,  and  during  hazy  weather  can  scarcely 
be  seen,  except  with  the  sun  to  the  westward.  In  foggy  or  thick 
weather,  though  knowing  themselves  off  the  bai*,  from  the  soundingi 
and  bottom,  yet  these  cannot  give  their  position  with  suflicient  accuracy 
to  allow  the  pilots' Jo  cross  the  bar,  which  a  bell-buoy  would  enable 
them  to  do  with  great  ease.  The  entrance  to  this  bay,  through  which 
passes  a  yearly  commerce  of  twenty  millions,  has  no  other  marks  or 
safeguards  than  the  two  light-houses,  which  are  very  inferior  to  th^ 
third  order  of  French  lights. 

I  would  therefore  respectfully  urge  the  great  necessity  of  calling  the 
early  attention  of  the  department  to  these  buoys  and  beacons. 

I  will  merely  state,  that  during  the  past  year  $40,000  worth  of  ppx>p7 
erty  has  been  lost  on  or  near  the  bar,  and  $20,000  and  upwards  has 
been  paid  for  salvage;  and  this,  in  the  opinion  of  all,  for  want  of  good 
marks  to  clear  the  dangers. 

These  amounts  I  will  forward  as  soon  as  they  are  obtained  from  the 
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agent  of  the  underwriters  at  Mobfle,  who  promised  to  forward  them  to 
me.    The  precise  amount  of  loss  and  salvage,  however,  is  over  S60,000. 
Very  respectfullvj  your  obedient  servant, 

C-  P.  PATTERSON, 
Lieutenant  Commanding^  and  Assistant  Coast  Surveym 
Professor  A.  D.  Bachs, 

Superintendent  United  States  Coast  Survey. 


APPENDIX  No.  36. 

Report  of  Lieutenant  Commanding  C.  P.  Patterson^  United  States  naxy^  in 
the  Superintendent  of  the  Coast  Survey  ^  on  buoys /or  Cat  and  Ship  Idand 
harbors, 

'  Coast  Survbt  Office,  * 

Washington^  August  20,  1851. 

8m :  The  following  report  upon  the  location,  ^c,  of  buoys  for  Cat 
and  Ship  Island  harbors  is  respectdilly  submitted: 

1.  A  buoy  just  outside  of  Ship  Island  bar,  in  twenty-three  feet  water, 
hird,  sandy  bottom,  with  the  west  eftd  of  Ship  island  bearing  north  53^ 
east,  to  cross  the  bar  in  that  course. 

2.  A  buoy  off  the  east  end  of  Spade-fish  shoal,  (off  north  spit  of  Cat 
island,)  in  sixteen  feet  water,  soft  bottom^  with  Cat  Island  light*hou86 
just  on  with  north  point  of  north  spit. 

3.  A  buoy  on  northeast  edge  of  Cat  Island  bar,  with  the  west  end  of 
Ship  island  oearing  north  66^  east,  distant  six  miles,  south  end  of  south 
»?itof  Cat  island  bearihg  north  71°  west,  distant  two  and  a  half  miles; 
aad  Sand  Hill  bearing  north  5®  west.  ♦ 

4.  A  buoy  at  the  southeast  end  of  Cat  Island  channel,  in  eighteen 
fd3t  water,  soft  bottom,  with  south  end  of  south  spit  bearing  11^  3(y 
west,  distant  one  and  a  half  mile;  so  that  a  course  of  south  71^  west, 
distant  two  and  one-fiilh  miles,  between  beacons  3  and  4,  shall  lead 
through  the  channel  ove^  the  bar. 

5.  A  buoy  on  the  north  side  of  Cat  Island  channel,  near  the  north- 
west end  of  the  mud-hole,  eighteen  feet  water,  hard  bottom,  with  the 
M>ath  point  of  south  spit  bearing  north  73"^  east,  distant  one  and 
«Mi9-tliird  mile ;  and  Cat  Island  light-house  bearing  north  3G^  west,  dis- 
tiuit  four  miles. 

6.  A  buoy  off  Potato  Hill,  with  Cat  Island  light-house  bearing  north 
t^  west,  distant  two  and  a  half  miles.  This  buoy  should  be  plaecd  off 
the  southwest  point  of  Potato  Hill,  in  eighteen  feet  water. 

7.  A  buoy  off  the  east  end  of  Pistol  shoal,  in  eighteen  feet  water, 
^th  Cat  Island  light-house  bearing  north  24®  west,  distant  t\Vo  and  two- 
thirds  miles;  and  the  northwest  point  of  Isle  au  Pied  bearing  south  42^ 
east#(di8tant  one  and  two-thirds  mile. 

8.  A  buoy  off  the  north  edge  of  Pistol  shoal,  in  sixteen  feet  water, 
^rith  Cat  Island  light-house  bearing  north  ^2"^  cast,  distant  three  miles; 
and  buoy  No.  7  bearing  south  71®  east,  distant  one  and  a  half  mile. 

9.  A  buoy  off  the  west  end  of  Pistol  shoal,  in  eighteen  feet  water, 
with  Cat  Island  light-^house  bearing  north  b2^  east,  distant  four  and  a 
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half  mQes;  and  buoy  No.  8  bearing  north  70^  east,  distant  one  and^a 
half  mile. 

The  want  of  land-marks  makes  the  necessity  of  so  great  a  number  of 
buoys. 

The  increasing  commerce  of  the  coast  will,  in  time,  demand  greater 
facilities  for  navigation,  in  several  beacons  and  an  increased  number  of 
buoys;  but  the  buoys  named  above  are  deemed  sufficient  for  present 
purposes. 

The  importance  of  the  channel  south  of  Cat  island,  through  which  a 

large  portion  of  the  smaller  trade  to  and  from  New  Orleans  must  pass,' 

arid  of  Ship  Island  harbor,  as  one  of  refuge,  will  be  strongly  felt  as  this 

trade  increases,  which  it  is  rapidly  doing.  ' 

Very  respectfully,  yours, 

C.  P.  PATTERSON, 
Lieutenant  Commanding^  and  AuiiinfU  Coast  Survey* 
Prof.  A.  D.  Baghe, 

Superintexde7it. 


APPENDIX  No.  37. 

Letter  of  the  Superintendent  of  the  Coast   Survey  to  James  E.  Saunden^ 
esq.f  of  Mobikf  communioqzing  sailing  directions  fur  Horn  Isiandfoss. 

•     U.  S.  Coast  §urvby  Officb, 

Wasliington^  May  21  j  1851. 

Dear  Sir:  tJpon  the  receipt  of  your  communication  of  March  2l8t| 
I  addressed  letters  on  the  subject  to  the  assistants  engaged  en  the  Coast 
Survey  in  the  locality  embraced  in  your  inquiries.  Answers  to  those 
letters  I  have  just  received,  and  with  pleasure  communicate  to  you  such 
information  as  the  operations  of  the  Coast  Survey  enable  me  to  furnish. 
I  wish  that  that  information  was  more  definite;  but  the  hydrographical 
survey  of  Mississippi  sound  is  as  yet  incomplete,  and  that  at  Grand 
bay  has  not  yet  been  commenced.  When  the  latter  is  made,  it  is  po©^ 
sible,  though  not  probable,  that  better  water  may  be  discovered  in  that 
bay  than  indicated  by  present  information. 

To  pass  through  Horn  Island  pass,  bring  Round  Isbnd  light-house  to 
range  about  150  yards  over  the  east  end  ol  Horn  island,  and  the  woodd 
on  Petit  Bois  island  to  bear  E.  J  N.  There  are  here  about  four  fathoms  o^ 
water,  whence  a  north  course  will  take  a  vessel  over  the  bar  in  not  less 
than  fourteen  feet  water,  passing  close  to  the  spit  of  Horn  islnnd,  (within 
100  yards,)  alter  passing  threc-(]uartersof  a  mile  inside  of  Horn  island* 
or  until  Round  Island  light-house  bears  WNW.,  stand  ea*5t,  (to  avoid  thd 
shoal  of  La  Grande  Batture,)  until  the  west  end  of  Grand  Batture 
island  bears  about  N.  by  W.  Along  this  line  there  are  from  eighteen  to 
twenty  feet  water.  A  NNE.  course  will  then  take  a  vessel  to  the  month 
of  Grand  bay;  or  a  direct  course  may  be  made  for  Point  aux  Pine^ 
until  opposite  the  mouth  of  Grand  bay,  (the  water  gradually  shoaling 
to  eleven  feet,)  which  lies  between  two  spits,  (bare  at  low  water,)  ana 
13  about  three  hundred  yards  in  width.     Across  the  bar,  at  the  entrance 
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of  Grand  bay,  nine  leet  water  can  be  carried  at  high  tide.  Inside  of 
the  bar  the  water  suddenly  deepens  to  four  fathoms,  and  thence  grad- 
ually shoals  to  the  mouth  of  Heron  bayou,  which,  I  presume,  is  the 
"  creek"  to  which  you  refer.  At  the  mouth  of  the  bayou  there  are  three 
feet  at  high  water ;  but  a  continuous  strong  north  wind  will  so  depress 
the  water  in  the  bay  as,  at  such  times,  to  leave  the  mouth  of  the  baj^ou 
bare  at  low  water.  There  is  no  bar  of  hard  bottom  at  its  mouth,  the 
whole  being  a  muddy  flat,  through  which  scarcely  any  appearance  of 
a  channel  can  be  traced. 

There  is  no  difficulty  or  danger  in  the  navigation  to  the  eastward  of 
Grand  Batture  shoal,  the  bottom  being  smooth  and  even,  (soft  Aiud,) 
and  shoaling  gradually  to  "  Isle  aux  Herbes.'*  In  beating  against  a  hard 
wind  between  Grand  Batture  shoal  and  Petit  Bois  island,  the  lead  wiU 
always  indicate  an  approach  to  the  shoal,  which  is  of  hard  mud,  while 
the  bottom  is  elsewhere  soft  and  sticky. 

I  trust  that  the  preceding  conveys  the  information  sought  by  your  in- 
quiries, and  shall  be  gratified  if  it  prove  to  be  of  any  service  to  you. 

Yours,  respectftilly,  &c., ' 

A.  D.  BACHE, 
Superintendent  United  States  Cimtt  Surrey, 
^Tambs  £.  Saunders,  Esq.,  Mobik. 


APPENDIX  Na  38. 

Jteport  of  the  Superintendent  of  the  Coast  Survey  to  the  Secretary  of  the 
Treasury  on  ligkt-houses  in  Galrestan  bay^  with  a  report  of  Lieutemani 
Commanding  t/rar^ii.  United  States  navy,  assistant  in  coast  survey. 

Coast  Survey  Office,  June  17,  1851. 

Sir:  I  have  the  honor  to  report  in  relation  to  the  light-houses  in  Gal^- 
Veston  bay,  for  which  appropriations  are  made  in  the  act  of  March  3, 
1851,  and  in  relation  to  which  preliminary  surveys  have  been  required 
by  the  department.  The  lights  are  numbered  30,  in  the  lists  heretolbre 
transmitted,  and  renewed  in  my  communication  of  the  13th  instant. 

The  three  proposed  lights  are  required  for  the  navigation  of  Galves* 
ton  bay;  and  their  relation  to  each  other  is  shown  on  the  annexed  chart 
by  the  positions  marked  "  Half-Moon  shoal,"  "  Red  Fish  bar,"  and 
•*  Clopper's  bar."  The  detailed  charts  show  the  locations  more  par- 
ticularly of  the  lights  at  Clopper's  bar  and  Red  Fish  bar,  and  the  char- 
acter of  the  navigation  of  the  bay,  the  purposes  of  which  they  are  to 
subserve.  For  details  in  regard  to  the  lights  I  refer  to  the  report  of 
Lieutenant  Commanding  T.  A.  M.  Craven,  United  States  navy,  assist- 
ant in  the  coast  survey,  which  accompanies  this  report. 

I  concur  with  Lieutenant  Craven  in  recommenaing  a  light-house  as 

E laced  on  the  chart,  at  Clopper's  bar ;  also  in  recommending  a  light- 
ouse  placed  as  on  the  chart,  at  Red  Fi?h  bar.  I  am  of  opinion  that 
the  sites  at  Red  Fish  bar  and  at  Hall-Moon  shoal  should  eacn  be  exam- 
ined by  a  competent  engineer,  in  reference  to  the  doubts  expressed  by 
Lieutenant  Craven  as  to  the  stability  of  the  foundation,  or  that  an  ade^ 
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quate  guarantee  should  be  obtained  to  secure  the  government  against 
loss  should  a  contract  be  made  for  the  construction  of  these  light- 
houses. If  this  examination,  which  should  be  accompanied  by  bormgs 
to  ascertain  the  character  of  the  substrata,  should  prove  satisfactory  m 
its  results  at  either  of  the  sites,  or  if  an  adequate  guarantee  should  be 
obtained  in  regard  to  the  structures,  then  I  would  recommend  the  con- 
struction of  a  light-house  on  screw  piles  at  Red  Fish  bar,  and  at  Half- 
Moon  shoal.  While  the  reasons  given  by  Lieutenant  Craven  for  placing 
a  light-boat  near  Half-Moon  shoal,  instead  of  a  light-house,  show  that 
caution  is  necessary,  they  are  not,  in  my  mind,  conclusive  against  the 
construction  of  the  light-house,  as  the  shoal  appears  to  be  composed  of 
sand  and  shells,  .and  is  in  the  interior  of  the  bay. 

Solid  structures,  which  will  obstruct  the  water  way,  are  not  at  all 
adapted  to  the  two  upper  positions  in  the  bay. 

The  lights  should  be  all  of  the  harbor  class.  A  small,  fourth-order 
bay-light  will  suffice  for  each.  The  "  light-houses"  are  required  by 
law  to  be  of  the  "  third  class."  The  lights  need  not  be  more  than  six- 
teen feet  above  the  surface  of  the  water  to  answer  the  purposes  required 
of  them. 

Lieutenant  Craven  recommends  the  placing  of  a  buoy  off  Dollar 
point,  for  which  there  is  no  appropriation  yet  made. 

Very  respectfully,  yours, 

A.  D.  BACHE, 
Superintendent  United-  States  Coast  Survey. 

Hon.  Wm.  L.  Hodge, 

Acting  Secretary  of  the  Treasury. 


Report  of  JLietitenant  Commanding  T.  A.  Af.  Craven f  United  States  navy^ 
assistant  in  the  coast  survey y  to  the  Superintendent^  in  relation  to  light- 
houses  in  Galveston  hay^  Texas. 

m 

United  States  Schooner  Morris, 

Galveston  Bay^  May  13,  1851. 

Sir  :  In  obedience  to  your  instructions  of  April  2, 1  have  made  an  ex- 
amination of  Clopper*s  bar,  Red  Fish  bar,  and  Half-Moon  shoal,  and 
send  you  a  sketch  of  the  bars  on  a  scale  of  tTooT* 

Half-Moon  shoal  I  have  laid  down  on  a  general  chart  of  the  bay  of 
a  p  ^\  p  ^^ .  As  there  is  already  a  considerable  trade  carried  on  with  the 
upper  part  of  the  bay,  lights  are  very  much  needed  at  each  of  these 
pomts.     I  have  to  report  as  follows : 

1st,  Clopper's  bar.  At  the  mouth  of  San  Jacinto  river,  on  this  bar, 
I  found  4.5  leet,  and  it  is  situated  at  a  point  where  the  channel  makes 
a  very  short  bend.  The  bar  is  short,  and  of  hard  sand,  a  quicksand, 
liable  to  occasional  shifts.  I  would  recommend  that  a  light  of  the  third 
class  be  placed  on  the  point  of  the  sand  spit,  which  I  have  marked 
"  Light."  At  this  point  it  would  guide  vessels  clear  of  the  shoal,  ma- 
king off  from  Mesquit  knoll,  and  would  also  indicate  .the  turn  in  the 
channel,  as  it  should  be  situated  so  that  vessels  might  pass  it  close  on 
their  port  side. 
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eastern  coast  of  Florida,  and  to  transmit  for  details  a  report  of  Lieu- 
tenant Commanding  John  Rodgers,  United  States  navy,  assistant  in  the 
coast  survey,  by  whom  an  examination  of  the  inlet  was  made.  I  send 
herewith  a  copy  of  the  sketch  of  the  reconnaissance. 

I  concur  in  recommending  the  placing  of  these  buoys  as  stated  by 
Lieutenant  Commanding  Rodgers,  with  the  precautions  which  he  sug- 
gests for  their  maintenance  in  the  right  positions,  and  for  the  change  of 
place  of  the  bar  buoys  according  to  the  change  of  the  bar  itself. 

I  would  further  recommend  that  Lieutenant  Commanding  Rodgers  be 
intrusted  with  the  placing  of  these  buoys  in  the  first  instance— a  duty 
which  can  be  pertbrmed  as  he  returns  to  Section  VI,  the  coast  of 
Florida. 

.Lnportant  suggestions  of  local  signals  for  pilotage  of  barred  harbors 
are  given  in  Lieutenant  Commanding  Rodgers's  report,  and  are  hereto 
appended  for  the  examination  of  the  department. 

Very  respectfiilly,  yours, 

A.  D.  BACHE, 

SupcrintadtnU. 
Hon.  Thomas  Corwin, 

Secretary  of  the  Treasury. 


UxiTBD  States  Coast  Survey  Officb, 

Washington^  August  29,  1851. 

Dear  Sir  :  The  position  of  the  proposed  buoys  at  Mosquko  inlet, 
Florida,  cannot  be  usefully  marked  on  the  sketch. 

As  the  bar  shifts  with  every  gale,  the  best  water  is  not  'now,  in  all 
probability,  where  it  was  when  the  examination  was  made. 

I  think  three  buoys  would  be  ample.  I  venture  to  propose  a  second-- 
class buoy  outside  of  the  bar;  a  third-class  buoy  inside;  and  a  third- 
class  buoy  at  the  bar. 

To  be  useful,  or  rather  that  it  may  not  become  a  nuisance,  the  bar 
buoy  must  be  carefully  attended,  and  its  place  changed  with  every 
alteration  in  the  position  of  the  channeL  For  this  buoy  spare  moorings 
should  be  furnished,  as  it  is  probab^  that  after  every  change  of  bar 
the  shifting  sand  will  so  have  covered  the  anchor  that  every  attempt  to 
weigh  it  will  be  fruitless;  in  which  case,  to  unshackle  the  buoy  and 
expend  new  moorinors  will  be  the  only  resource. 

The  collector  is  allowed  boat  hands.  These  men  might  be  required 
to  keep  the  buoy  in  the  best  water,  and  the  collector  be  held  responsi- 
ble in  tiis  office  for  the  faithful  discharge  of  this  duty.  To  this  end  a 
log  or  fi'ame  house  should  be  erected  on  the  beach  for  the  men  to  live 
in.  The  beach  washes  away  so  fast  that  it  is  scarcely  desirable  to  use 
more  durable  materials. 

There  is  now  no  regular  pilot  for  Mosquito,  because  there  is  not 
enough  commerce  to  support  <»ie.  The  boat  hands  employed  to  keep 
the  buoy  in  the  best  water  would  necessarily  know  tne  state  of  the 
bar,  and  be  competent  to  point  out  the  channel.  Living  on  the  spot, 
they  would  always  be  ready  to  pilot  vessels.    Mount  feasant  is  thfe 
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nearest  habitation  to  the  inlet ;  and  at  present^  since  no  look-out  is  kept, 
it  is  only  by  chance  a  vessel  is  seen. 

On  account  of  the  breakers  it  is  often  impossible  for  a  row-boat  to 
cross  the  bar ;  the  pilot  must  then  wave  the  vessel  in  by  means  of  a 
jflag.  In  such  harbors  conventional  telegraphs  are  established,  as  at  St. 
Augustine,  Florida,  and  Rio  Grande  de  San  Pedro,  in  Brazil,  by  which 
the  vessel  indicates  her  draught  of  water,  and  the  pilot  gives  direc- 
tions to  her  for  keeping  in  the  channel. 

It  is  desirable  that  this  telegraph  should  be  general  to  all  the  barred 
harbors  of  the  United  States,  and  not  varied  in  different  localities,  and 
at  the  pilot's  discretion. 

I  have  ventured  to  propose  the  annexed  table  as  perhaps  sufficient. 
It  is  simpler  than  the  Brazilian  telegraph,  and  fuller  than  the  St.  Au- 
gustine one. 

Such  modifications  as  may  be  deemed  necessary  can  easily  be  made 
on  it.  .    . 

Very  respectfully,  your  obedient  servant, 

JOHN  RODGERS, 
Lieut.  Commanding^  and  AssU  Coast  Surviy*  : 

To  A.  D.  Bache,  LL.  D., 

Superintendent  Coast  Survey. 


Table  of  signals  foi'  piloting  vessels  into  barred  harbors. 

The  pilot's  flag  to  be  seven  feet  by  six  in  size,  and  to  consist  of  two 
triangular  red  pieces  of  red  muslin,  or  bunthig,  enclosing  a  white  trian- 
gle of  the  same  materials,  fastened  to  a  staff  t\<^elxe  feet  long  and  one 
inch  in  diameter.  The  end  of  the  staff  to  have  a  barrel  hoop  firmly 
lashed  to  it,  and  to  have  stretched  over  the  hoop  a  piece  of  muslin,  the 
upper  half  white  and  the  lower  half  black. 

The  pilot  boat  to  approach  the  bar  as  nearly  as  she  safely  can.  The 
pilot  lays  on  his  oars,  or  anchors  his  boat.  The  boat  should  be  fitted 
with  an  awning  stanchion  aft,  and  a  strap  around  it,  for  the  pilot  to 
make  himself  fast  to,  that  he  may  stand  steadily  while  signalizing. 


Sentences  to  be  communicated  to  the  pilot  by 

the  vessel. 


1.  The  vessel  wants  a  pilot 

2.  Indicate  my  draught. .. . 


3.  In  distress;  I  must  try  to  come  in  at  high 

water. 

4.  In  distress;  I  m^ust  try  to  come  in  now. . . 
*5.  I  am  sinking,  or  on  fire ;  run  me  ashore 

in  the  best  place. 


Signals  for  sentences  opposite. 


Jack  at  the  fore. 

Dip  the  flag  once  for  every  foot  whicti  the 
vessel  draws,  and  run  it  half  up  and  dip  it 
once  for  every  quarter  of  a  foot.  » 

Flagy  union  down. 

Flag,  union  down,  dipped  four  times. 
An  overhand  knot  in  the  naiddle  of  the  flag,- 
dipped  four  times. 


*  The  bar  is  not  always  the  best  place  for  beaching  a  vessel  while  the  breakers  are  veiy 
heavy  on  it;  there  may  be  a  comparatively  smooth  place  on  the  sea-beach. 
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Talk  of  signak — Continuecli 


Bentences  to  be  oommnirfeatfld  to  the  rend 
bj  the  pilolb 


1.  Pilot  cannot  come  out;  what  water  does 

the  Tease)  draw. 
%  Net  water  enoagb  od  Oe  bar  nnO  hii^ 

tide. 

3.  The  Yessel  oomot  enter  imtil  the 

changee. 
C  Not  water  enou^  eD  the  bar;  seeh 

other  part. 

6.  Yescel  raimol  cross  the  bar  util  the  sea 

goes  down. 

0.  The  Tessel  maj  get  imder  waj  and  itaad 
for  the  bar. 

7.  Steer  the  vessel  to  starboard,  or  port  tlM 

helm. 
8L  Steer  the  vessel  to  port,  or  starboard  year 
helm. 

9.  SCeadj,  or  steer  as  joJkgo, 

M.  Steer  for  the  pilot  boat 

n.  Anchor 


Signals  for  the  sentences  opftosite. 


Wave  the  flag  to  right  and  left. 

FSIot  raises  the  flag  over  his  head,  and  dips  it 
towards  the  vessel  once  for  every  hour  she 
must  wak^ 

Flag  and  baB  horixontal;  staff  held  bj  thv 
middle. 

Waves  blach  and  white  ball  to  right  and  lelL 

BbH  incBned  45  degrees  to  the  horiaon;  flag 
in  left  hand,  as  pflot  iaoes  the  vessel,  and 
staff  in  the  right  hand. . 

Hlot  holds  the  flag  erect  over  his  head,  and 
heeps  it  so  mtil  the  vessel  woghs;  he  msgr 
inclme  it  the  waj  he  wishes  her  to  cast. 

Incline  the  flag  te  "^  In  both  these  signals  the 
starboard.  f     flag  points  out  the  side 

Incline  the  flag  to  f  to  which  the  vr~-^* 
port.  J     must  steer. 

Dip  the  flag  ontof  right. 

llag  overhead;  staff  upright. 

BaU  overhead;  flag  in  pilot's  hand<« 


APPENDIX  No.  34. 


Report  of  the  SupenntendefU  of  the  Coaat  Survey  to  the  Secretary  of  the 
Treasury  J  upon  the  neceesUy  for  a  dight-hinaej  or  permanent  beacon,  on 
the  Rebecca  ahoal^  ieiween  the  Tortugas  and  Marqucsasj  Coast  of  Florida^ 

•    ■  * 

Coast  Survet  Officb', 

November  22,  1851. 

Sm:  I  woold  vespectrnlly  caD  the  attention  of  the  department  to 
the  necegsl^  for  a  light-house,  *or  at  least  for  a  permanent  beacon,  on 
the  Rebecca  shoal,  between  the  Tortugas  and  Marquesas,  in  the  Gulf 
of  Mexico.  I^he  position  of  the  shoal  is  shown  in  the  annexed  sketch. 
It  lies  in  an  important  thoroughfare  for  vessels  bound  into  the  Gulf,  and 
in  not  DOW  marked.  My  attention  has  been  called  to  this  subject  by 
Assistant  F.  H.  Gerdes,  of  the  Coast  Survey,  who  made  the  reconnais- 
■ance  <^  the  Florida  keys  and  reefs,  and  who  has  presented  two  draw- 
inga— one  for  a  beacon  to  serve  as  a  light-house,  and  the  other  for  a 
simple  beacon — which  are  at  the  disposal  of  the  department,  if  their 
eommunication  is  desired.  I  send  nerewith  a  letter  of  Lieutenant 
Commanding  John  Rodgers,  United  States  navy,  assistant  in  the  Coast 
€wrvey,  in  cnarge  of  the  hydfpgraphic  party  on  the  coast  of  Florida, 
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to  Mr.  Gerdes,  in  reply  to  his  inquiries  relative  to  the  necessity  for  a 
light  on  the  Rebecca  shoal,  and  to  the  plan  for  a  structure  to  contain  it. 

Very  respectfully,  yours, 
•  A.  D.  BACHE, 

Superintendent  UiUted  States  Coast  Survey. 
Hon.  Thomas  Corwin, 

Secreta'ry  of  the  Treasury. 


Coast  Survey  Office, 
Washington  October  21,  1861. 

Dear  Sir:  In  reply  to  your  letter  of  this  mdming,  I  beg  Ifeave  to 
iMty  that  I  think  no  doubt  can  exist  in  the  mind  of  any  person  a^cquainl^ 
ed  with  the  facts  of  the  case,  as  to  the -great  necessity  to  commerce 
ef  a  beacon  on  the  Rebecca  shoals. 

The  passage  between  the  Marquesas  keys  and  the  Tortugas  is  a 
•Igreat  thoroughfare  for  vessels  bound  into  the  Gulf  of  Mexico.  By 
taking  this  passage  the  time  to  ports  in  the  gulf  is  shortened  more  than 
the  mere  distance  cut  off,  since  the  current  is  thereby  avoided 'sooner. 
To  sail  vessels  this  is,  in  light  or  bead  winds,  of  the  greatest  impor- 
tance. 

The  shoals  which  lie  in  this  passage  are  very  dangerous,  and  there 
is  now  no  mark  for  them.  For  want  of  some  such  mark,  scarcely  a 
day  passes  without  many  vessels  running  a  great  risk  of  injury  or  loss. 

The  beacon  of  which  I  saw  a  draught  in  your  rooin  would  undoubtedly 
stand ;  the  plan  combining  great  stren^h  with  little  surface. 

Any  beacon  put  on  the  Rebecca  shoals  should  be  built,  as  the  one 
*you  propose,  with  reference  to  its  ultimate  conversion  into  a  light-house. 

I  would  prefer,  however,  that  the  whole  structure  should  be  of  iron, 
rather  than  part  wood. 

With  a  given  strength,  iron  oQers  so  much  less  surface  to  the  wind 
or  sea,  and  it  is  of  so  much  greater  durability,  that  the  increased  cost 
of  iron  is  by  no  means  commensurate  with  its  advantages. 
Very  respectfully,  your  obedient  servant, 

JOHN  RODGERS, 
Lieutenant  U.  8.  N.,  and  Assistcmi  Coast  Survey. 

F.  H.  Gbrdes,  Esq., 

United  States  Coast  Survey.     * 


APPENDIX  No.  35. 

Report  of  Lieutenant  Commanding  C.  P.  Patterson^  United  States  navy^ 
i»  ike  SuperintendnU  of  the  Coast  Survey^  on  buoys  and  beacons  Jar  enr 
trafice  to  Mobile  bay.  . 

Coast  Survey  Office, 

August  20,  1849. 

,:  The  felfewing  report  upon  the  location,  &c.,  for  buoys  and  bea^ 
for  the  entrance  to  Mobile  bay  is  respectfully  submitted  t 


500  S.  Doc.  3. 

Buoys.  '    ' 

1.  A  buoy,  or,  far  better,  a  boat-buoy,  with  a  heavy  bell,  just  outside 
the  bar,  in  eight  and  three-quarters  fathoms,  soft  bottbm,  wiA  Sand 
Island  light-house  bearing  north  22^  west,  and  distant  from  the  bar  one 
mile.  A  buoy  is  necessary  at  this  place  at  all  times,  but  much  more 
so  during  the  thick,  hazy,  and  foggy  weather,  prevailing  nearly  through 
the  most  active  season,  when  a  bell  would  be  of  great  benefit. 

2.  A  buoy  off  the  south  end  of  West  Bank,  in  twenty-five  feet  water, 
with  Sand  Island  light-house  bearing  south  11^  30'  west,  distant  1.7S 
mile,  on  a  range  of  Mobile  hght-house,  on  West  Umbrella  Tree. 

3.  A  buoy  off  the  north  end  of  West  Bank,  in  forty-eight  feet  water, 
.with  buoy  2  bearing  south  11^  3(y  west,  in  range  with  Sand  Island 
light-house,  distant  1.68  mile,  and  Mobile  light-house  bearing  south  55^ 
SCK  east,  distant  1  .mile.  The  line  joining  buoys  Nos.  2  and  3  will  clear 
West  Bank. 

4.  A  buoy  off  the  southwest  end  of  Middle  Ground,  in  twenty-five  feet 
water,  with  Mobile  light-house  beaiing  south  2S^  30'  east,  distant  1;66 
mile.    * 

6.  A  'buoy  on  the  northeast  edge  of  West  Bank,  opposite  to  the 
southeast  end  of  the  Middle  Ground,  with  buoy  4  bearing  south  42^ 
3ff  east,  distant  1.82  mile.  The  line  joining  buoys  Nos.  3  and  5  will 
clear  the  northeast  edge  of  West  Bank. 

6.  A  buoy  on  the  twelve-feet  spot  (northeast  end)  of  the  Middle 
Ground. 

7.  A  buoy  on  the  southwest  point  of  the  spit,  in  nine  feet  water. 
These  buoys  should  be  large,  and  of  such  construction  as  to  be  seen 

some  distance;  and  of  such  form,  and  so  colored,  as  to  be  known  when 
seen  in  foggy  weather,  and  to  point  out  on  which  side  they  are  to  be 
passed.  The  system*  adopted  for  this  purpose  should  be  based  upon 
the  principles  proposed  by  the  late  Lieutenant  G.  M.  Bache,  United 
States  navy,  in  a  report  upon  the  buoys  of  Long  Island,  sound. 

Beacons — Entrance  to  Mobile  Bay. 

1.  A  beacon  on  Sand  island,  with  the  light-house  bearing  north  22^ 
west,  distant  245.faet.  To  cros«  the  bar  witli  beacon  on  the  light- 
house. 

2.  A  beacon  on  Sand  island,  with  light-house  bearing  south  83^ 
west,  distant  145  feet,  and  beacon  1  bearing  south  11^  west,  distant 
S60  feet,  so  that  beacon  2,  in  range  of  beacon  1,  shall  clear  tlie  west 
bank. 

8.  A  beacon  on  Revenue  point,  the  south  end  of  east  hank.  This 
beacon  would  bear  nearly  the  same  relation  to  this  entrance  that  the 
"Rower  beacon"  bears  to  that  of  New  York. 

4.  A  beacon  on  Mobile  point,  with  the  light-house  bearing  south  34^ 
east,  distant  lio  feet,  near  the  water,  and  on  the  range  of  the  black 
barrel  over  the  chimney  of  the  frame-house  on  middle  of  light-house ; 
to  lead  through  the  channel  between  the  southwest  point  of  the  Middle 
Ground  and  northeast  edge  of  West  Bank. 

5.  A  beacon  on  Mobile  point,  with  the  light-house  bearii^  north  46^ 
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80'  east,  distant  —  feet;  and  beacon  4  bearing  north  16°  30'  east,  dis- 
tant 240  feet;  so  that  beacon  5,  on  beacon  4,  shall  clear  east  bank,  and 
beacon  5,  on  light-house,  shall  lead  into  the  east  end  of  Sand  Island 
channel. 

I  would  propose  that  beacons  1  and  4  have  red  lights,  and  beacons 
2  and  5  white  lights.  Flashing  and  fixed  lights  \^ould  do  better,  but 
are  more  expensive.  It  would  not  be  necessary  to  light  beacon  3,  and 
it  would  be  an  advantage. 

It  would  not  be  required  to  see  these  beacons  more  than  three-and- 
a7half  miles ;  therefore,  arcs  of  single  reflectors  (or,  better,  the  Argand 
burner,  with  a  single  wick^  would  be  sufiicient;  and  they  need  not  be 
over  twelve  or  fifteen  feet  m  height,  made  strongly,  of  rough  wood. 

Beacons  2,  3,  and  5  should  be  black;  beacon  2,  because  it  would 
show  against  the  sky,  and  to  distinguish  it  from  beacon  1,  (as  in  red 
and  white  lights,  flashed,  &c.;)  beacon  3,  because  it  shows  against  the 
sky;  beacon  5,  because  it  shows  against  the  sky,  and  to  distinguish  it 
irom  beacon  4.  Red  would  probably  be  a  better  color  than  black. 
Beacon  1  should  be  black  (or  red)  on  the  southeast  side,  as  it  wou}d 
show  against  the  white  of  Sand  Island  light-house,  and  white  on  the 
north  side,  to  distinguish  it  from  beacon  2.  Beacon  4  should  be  white, 
as  it  would  show  against  the  green  gkcis  of  the  fort,  and  to  distinguish 
it  from  beacon  6,  These  beacons  could  be  re-erected  and  kept  lighted 
at  a  small  expense,  and  no  additional  assistance,  would  be  required  to 
the  light-house  keepers  to  keep  them  up.  A  buoy  on  the  northwest  end 
of  the  northwest  Pelican  shoal,  and  a  beacon  on  Dauphin  island,  so 
placed  that  a  bearing  upon  it  would  be  the  course  into  Pelican  pass 
Irom  outside,  would  be  very  useful  to  the  mail-steamboats  between 
Naw  Orleans  and  Mobile  during  the  winter  months,  when  the  north 
winds  prevail,  and  the  water  is  too  low  for  them  to  use  Grant's  pass, 
the  inside  route. 

At  present  the  tnarks  for  this  entrance  are  very  inferior;  those  for  the 
West  Bank  can  scarcely  be  called  such  at  aU ;  and  the  mark  leadiiig 
through  between  the  Middle  Grounds  and  the  northeast  edge  of  Wesj 
Bank  is  of  the  rudest  kind,  small,  and  during  hazy  weather  can  scarcely 
be  seea,  except  with  the  sun  to  the  westward.  In  foggy  or  thicl^ 
weather,  though  knowing  themselves  oflf  the  bai*,  from  the  soundingi 
and  bottom,  yet  these  cannot  give  their  position  with  sufiicient  accuracy 
to  allow  the  pilots' }o  cross  the  ha-r,  which  a  bell-buoy  would  enable 
them  to  do  with  great  ease.  The  entrance  to  this  bay,  through  which 
passes  Or  yearly  commerce  of  twenty  millions,  has  no  other  marks  oc 
safeguards  than  the  two  light-houses,  which  are  very  inferior  to  thq 
third  order  of  French  lights. 

I  would  therefore  respectfully  urge  the  ffreat  necessity  of  calling  the 
early  attention  of  the  department  to  these  buoys  and  beacons. 

I  will  merely  state,  that  during  the  past  year  $40,000  worth  of  prop? 
erty  has  been  lost  on  or  near  tlie  bar,  and  $20,000  and  upwards  has 
been  paid  for  salvage;  and  this,  in  the  opinion  of  all,  for  want  of  good 
marks  to  clear  the  dangers. 

These  amounts  I  wm  forward  as  soon  as  they  are  obtained  firom  the 
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agent  of  the  underwriters  at  MobQe,  who  promised  to  forward  diem  to 
me.    The  precise  amount  of  loss  and  salvage,  however,  is  over  S60,000« 
Very  respectfiilly,  your  obedient  servant, 

C.  P.  PATTERSON, 
UeuterunU  Commanding^  and  Azslstant  Coast  Survey. 
Professor  A.  D.  Bache, 

SuptmUendent  United  States  Coast  Survey. 


APPENDIX  No.  36. 

Report  of  Lieutenant  Commanding  C.  P.  Patterson^  United  States  iiaey,  la 
the  Superintendent  of  the  Coast  Survey  ^  on  buoys  for  Cat  and  Ship  Island 
harbors. 

'  Coast  Survey  Office,  ' 

WashingUmy  August  30,  1851. 

8m;  The  following  report  upon  the  location,  jcc.,  of  buoys  for  Cat 
Md  Ship  Island  harbors  is  respectfblly  submitted: 

1.  A  buoy  just  outside  of  Smp  Island  bar,  in  twenty-three  feet  water, 
hird,  sandy  bottom,  with  the  west  eftd  of  Ship  island  bearing  north  53^ 
east,  to  cross  the  bar  in  that  course. 

2.  A  buoy  off  the  east  end  of  Spade-fish  shoal,  (off  north  spit  of  Cal 
island,)  in  sixteen  feet  water,  soft  bottom^  with  Cat  Island  bght^house 
just  on  with  north  point  of  north  spit. 

3.  A  hucj  on  northeast  edge  of  Cat  Island  bar,  with  the  west  end  of 
8bip  island  bearing  north  66^  east,  distant  six  miles,  south  end  of  soudi 
s^iitof  Cat  island  tearing  north  71°  west,  distant  two  and  a  half  miles; 
a-id  Sand  Hill  bearing  north  5^  west.  * 

4.  A  buoy  at  the  southeast  end  of  Cat  Island  channel,  in  eighteen 
fa3t  water,  soft  bottom,  wi:h  south  end  of  south  spit  bearing  11^  3C^ 
west,  distant  one  and  a  half  mile;  so  that  a  course  of  south  71^  west, 
distant  two  and  one-fifth  miles,  between  beacons  3  and  4,  shall  lead 
through  the  channel  ovef  the  bar. 

6.  A  buoy  on  the  north  side  of  Cat  Island  channel,  near  the  north* 
west  end  of  the  mud-hole,  eighteen  feet  water,  hard  bottom,  with  die 
•oath  point  of  south  spit  bearing  north  73^  east,  distant  one  and 
one-diird  mile ;  and  Cat  Island  light-house  bearing  north  3G^  west,  dis- 
tant four  miles. 

6.  A  buoy  off  Potato  Hill,  with  Cat  Island  light-house  bearing  north 
f^  west,  distant  two  and  a  half  miles.  This  buoy  should  be  placed  off 
die  southwest  point  of  Potato  Hill,  in  eighteen  feet  water. 

7.  A  buoy  off  the  east  end  of  Pistol  shoal,  in  eighteen  feet  water, 
with  Cat  Island  light-house  bearing  north  24®  west,  distiint  two  and  iwo- 
dnrds  mfles;  and  the  northwest  point  of  Isle  au  Pied  bearing  south  42^ 
ettstirdistant  one  and  two-thirds  mile. 

8.  A  buoy  off  the  north  edge  of  Pistol  shoal,  in  sixteen  feet  water, 
with  Cat  Island  light-house  bearing  north  52®  east,  distant  three  miles; 
and  buoy  No.  7  bearing  south  71®  enst,  distant  one  and  a  half  mile. 

9.  A  buoy  off  the  west  end  of  Pistol  shoal,  in  eighteen  feet  water, 
with  Cat  Island  light-house  bearing  north  52®  east,  distant  four  and  a 


&  Doc.  3.  008 

half  mileB ;  and  buoy  No.  8  bearing  north  70^  east,  distant  one  and..a 
half  mile. 

The  want  of  land-marks  makes  the  necessity  of  so  great  a  number  of 
buoys. 

The  increasing  commerce  of  the  coast  will,  in  time,  demand  greater 
facilities  for  ttavigation,  in  several  beacons  and  an  increased  number  of 
buoys;  but  the  buoys  named  above  are  deemed  sufficient  for  present 
purposes. 

The  importance  of  the  channel  south  of  Cat  island,  through  which  a 

larffe  portion  of  the  smaller  trade  to  and  from  New  Orleans  must  pass*' 

aria  of  Ship  Island  harbor,  as  one  of  refuge,  will  be  stiongly  felt  as  thia 

trade  increases,  which  it  is  rapidly  doing.  ' 

Very  respectfully,  yours, 

C.  P.  PATTERSON, 
Lieutenant  Commanding^  and  AssiUtint  Coast  Survey* 
Prof.  A.  P.  Bache, 

Superi?Ue»d€fit» 


APPENDIX  No.  37. 

Letter  of  the  Superintendent  of  the  Coast   Survey  to  James  E.  Saunden^ 
esq.,  of  MobilCf  communic^ing  sdLiimg  directions  far  Horn  Island  pass. 

•     U.  S.  Coast  §urvby  Office, 

Wasliington,  May  21,  1S51. 

Dear  Sir  :  tJpon  the  receipt  of  your  communication  of  March  2l8t, 
I  addressed  letters  on  the  subject  to  the  assistants  engaged  en  the  Coast 
Survey  in  the  locality  embraced  in  your  inquiries.  Answers  to  those 
letters  I  have  just  received,  and  with  pleasure  communicate  to  you  such 
information  as  the  operations  of  the  Coast  Survey  enable  me  to  furnish* 
I  wish  that  that  information  was  more  definite;  but  the  hydrpgraphical 
survey  of  Mississippi  sound  is  as  yet  incomplete,  and  that  at  Grand 
bay  has  not  yet  been  commenced.  When  the  latter  is  made,  it  is  pofr^ 
sible,  though  not  probable,  that  better  water  may  be  discovered  in  that 
bay  than  indicated  by  present  information. 

To  pass  through  Horn  Island  pass,  brin^  Round  Island  light-house  to 
range  about  150  yards  over  the  east  end  of  Horn  island,  and  the  woodft 
on  Petit  Bois  island  to  bear  E.  J  N.  There  are  here  about  four  fathoms  ot 
water,  whence  a  north  course  will  take  a  vessel  over  the  bar  in  not  less 
than  fourteen  feet  water,  passing  close  to  the  spit  of  Horn  islnnd,  (within 
100  yards,)  after  passing  three-(]uartersof  a  mile  inside  of  Hornislandi 
or  until  Round  Island  light-house  bears  WN \V.,  stand  ea^^t,  (to  avoid  thd 
shoal  of  La  Grande  Batture,)  until  the  west  end  of  Grand  Battura 
island  bears  about  N.  by  W.  Along  this  line  there  are  from  eighteen  la 
twenty  feet  water.  A  NNE.  course  will  then  take  a  vessel  to  the  month 
of  Grand  bay;  or  a  direct  course  may  be  made  for  Pnint  aux  Pine^ 
until  opposite  the  mouth  of  Grand  bay,  (the  water  gradually  shoaling 
to  eleven  feet,)  which  lies  between  two  spits,  (bare  at  low  water,)  ana 
is  about  three  hundred  yards  in  width.     Across  the  bar,  at  the  entrance 
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oT  Grand  bay,  nine  feet  water  can  be  carried  at  high  tide.  Inside  of 
the  bar  the  water  suddenly  deepens  to  four  fathoms,  and  thence  grad- 
ually shoals  to  the  moudi  of  Heron  bayou,  which,  I  presume,  is  the 
•*  creek  "  to  w^hich  you  refer.  At  the  mouth  of  the  bayou  there  are  three 
feet  at  high  water ;  but  a  continuous  strong  north  wind  will  so  dejM-ess 
the  water  in  the  bay  as,  at  such  times,  to  leave  the  mouth  of  the  bayou 
bare  at  low  water.  There  is  no  bar  of  hard  bottom  at  its  mouth,  the 
whole  being  a  muddy  fiat,  through  which  scarcely  any  appearance  of 
a  channel  can  be  traced. 

There  is  no  difficulty  or  danger  in  the  navigation  to  the  eastward  of 
Grand  Batture  shoal,  the  bottom  being  smooth  and  even,  (soft  Aiud,) 
and  shoaling  gradually  to  "  Isle  anx  Herbes."  In  beating  against  a  hard 
wind  between  Grand  Batture  shoal  and  Petit  Bois  island,  the  lead  will 
always  indicate  an  approach  to  the  shoal,  which  is  of  hard  mud,  while 
the  bottom  is  elsewhere  soft  and  sticky. 

I  trust  that  the  preceding  conveys  the  information  sought  by  your  itt- 
qoiries,  and  shall  be  gratified  if  it  prove  to  be  of  any  service  to  yoii. 

Yours,  respectfully,  &c.,  * 

A.  D.  BACHE, 
Superintendent  United  States  Coast  5irrrey. 
^AMBS  £•  Saunders,  Esq.,  Mobile* 


APPENDIX  Na  38. 

JUport  of  the  Superintendent  cf  the  Coast  Snrvey  to  the  Secrttary  of  the 
Treasury  on  light-Aouses  in  Gahestan  hay^  with  a  report  of  Lieutemani 
Commanding  VrareMj  United  States  navy,  assistant  in  coast  survey. 

Coast  Survet  Office,  June  17,  1851. 

Sir:  I  have  the  honor  to  report  in  relation  to  the  light-houses  in  Gat- 
Veston  bay,  for  which  appropriations  are  made  in  the  act  of  March  3, 
1851,  and  in  relation  to  which  preliminary  surveys  have  been  required 
by  the  department.  The  lights  are  numbered  30,  in  the  lists  heretofore 
transmitted,  and  renewed  in  my  communication  of  the  13th  instant. 

The  three  proposed  lights  are  required  for  the  navigation  of  Galves-^ 
ton  bay;  and  their  relation  to  each  other  is  shown  on  the  annexed  chart 
by  the  positions  marked  "  HalP-Moon  shoal,"  "  Red  Fish  bar,"  and 
••  Clopper's  bar."  The  detailed  charts  show  the  locations  more  par- 
ticularly of  the  lights  at  Clopper's  bar  and  Red  Fish  bar,  and  the  char- 
acter of  the  navigation  of  the  bay,  the  purposes  of  which  they  are  to 
subserve.  For  details  in  regard  to  the  lights  I  refer  to  the  report  of 
Lieutenant  Comnianding  T.  A.  M.  Craven,  United  States  navy,  assist- 
ant in  the  coast  survey,  which  accompanies  this  report. 

I  concur  with  Lieutenant  Craven  in  recommencling  a  light-house  as 
placed  on  the  chart,  at  Clopper*s  bar;  also  in  recommending  a  light- 
nouse  placed  as  on  the  chart,  at  Red  Fish  bar.  I  am  of  opinion  that 
the  sites  at  Red  Fish  bar  and  at  Half-Moon  shoal  should  eacn  be  exam- 
ined by  a  competent  engineer,  in  reference  to  the  doubts  expressed  by 
Lieutenant  Craven  as  to  the  stability  of  the  foundation,  or  that  an  ade-^ 
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quate  guarantee  should  be  obtained  to  secure  the  government  against 
loss  should  a  contract  be  made  for  the  construction  of  these  light- 
houses. If  this  examination,  which  should  be  accompanied  by  bormgs 
to  ascertain  the  character  of  the  substrata,  should  prove  satisfactory  m 
its  results  at  either  of  the  sites,  or  if  an  adequate  guarantee  should  be 
obtained  in  regard  to  the  structures,  then  I  would  recommend  the  con- 
struction of  a  light-house  on  screw  piles  at  Red  Fish  bar,  and  at  Half- 
Moon  shoal.  While  the  reasons  given  by  Lieutenant  Craven  for  placing 
a  light-boat  near  Half-Moon  shoal,  instead  of  a  light-house,  show  that 
caution  is  necessary,  they  are  not,  in  my  mind,  conclusive  against  the 
construction  of  the  light-house,  as  the  shoal  appears  to  be  composed  of 
sand  and  shells,  and  is  in  the  interior  of  the  bay. 

Solid  structures,  which  will  obstruct  the  water  way,  are  not  at  all 
adapted  to  the  two  upper  positions  in  the  bay. 

The  lights  should  be  all  of  the  harbor  class.  A  small,  fourth-order 
bay-light  wiU  suf&ce  for  each.  The  "  light-houses"  are  required  by 
law  to  be  of  the  "  third  class."  The  lights  need  not  be  more  than  six- 
teen feet  above  the  surface  of  the  water  to  answer  the  purposes  required 
of  them. 

Lieutenant  Craven  recommends  the  placing  of  a  buoy  off  Dollar 
point,  for  which  there  is  no  appropriation  yet  made. 

Very  re|pectlully,  yours, 

^  A.  D.  BACHE, 

Superintendent  United-  States  Coast  Survey. 

Hon.  Wm.'L.  Hodge, 

Acting  Secretary  of  the  Treasury. 


Report  of  X*ieutenant  dmmanding  T.  A.  M.  Craven^  United  States  navy^ 
assistant  in  the  coast  survey,  to  the  Superintendent^  in  relation  to  light-' 
houses  in  Oalveston  bay,  Texas. 

United  States  Schooner  Morris, 

Galveston  Bay,  May  13,  1851. 

Sir  :  In  obedience  to  your  instructions  of  April  2, 1  have  made  an  ex- 
amination of  Clopper's  bar,  Red  Fish  bar,  and  Half-Moon  shoal,  and 
send  you  a  sketch  of  the  bars  on  a  scale  of  Triri"* 

Half-Moon  shoal  I  have  laid  down  on  a  general  chart  of  the  bay  of 
a  0  p\  p , .  As  there  is  already  a  considerable  trade  cairied  on  with  the 
upper  part  of  the  bay,  lights  are  very  much  needed  at  each  of  these 
points.     I  have  to  report  as  follows : 

1st,  Clopper's  bar.  At  the  mouth  of  San  Jacinto  river,  on  this  bar, 
I  found  4.5  feet,  and  it  is  situated  at  a  point  where  the  channel  makes 
a  very  short  bend.  The  bar  is  short,  and  of  hard  sand,  a  quicksand, 
liable  to  occasional  shifts.  I  would  recommend  that  a  light  of  the  third 
class  be  placed  on  the  point  of  the  sand  spit,  which  I  have  marked 
"  Light."  At  this  point  it  would  guide  vessels  clear  of  the  shoal,  ma- 
king off  from  Mesquit  knoll,  and  would  also  indicate  the  turn  in  the 
channel,  as  it  should  be  situated  so  that  vessels  might  pass  it  close  on 
their  port  side. 
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eastern  coast  of  Florida,  and  to  transmit  for  details  a  report  of  Lieu- 
tenant Commanding  John  Rodgers,  United  States  navy,  assistant  in  the 
coast  survey,  by  whom  an  examination  of  the  inlet  was  made.  I  send 
herewith  a  copy  of  the  sketch  of  the  reconnaissance. 

I  concur  in  recommending  the  placing  of  these  buoys  as  stated  by 
Lieutenant  Commanding  Rodgers,  with  the  precautions  which  he  sug- 
gests for  their  maintenance  in  the  right  posiuons,  and  for  the  change  of 
place  of  the  bar  buoys  according  to  the  change  of  the  bar  itself. 

I  would  further  recommend  that  Lieutenant  Commanding  Rodgers  be 
intrusted  with  the  placing  of  these  buoys  in  the  first  instance — a  duly 
which  can  be  perlbrmed  as  he  returns  to  Section  VI,  the  coast  of 
Florida. 

.Lnportant  suggestions  of  local  signals  for  pilotage  of  barred  harbors 
are  given  in  Lieutenant  Commanding  Rodgers's  report,  and  are  hereto 
appended  lor  the  examination  of  the  department. 

Very  respectfiilly,  yours, 

A.  D.  BACHE, 

Sig^eriniendeni, 
Hon.  Thomas  Corwix, 

Secretary  of  the  Treasury. 


UxiTED  States  Coast  Survey  Office, 

Washingtauj  August  29,  1851. 

Dear  Sir  :  The  position  of  the  proposed  buoys  at  Mosquito  inlet, 
Florida,  cannot  be  useiiiUy  marked  on  the  sketch. 

As  the  bar  shifts  with  every  gale,  the  best  water  is  not  'now,  in  all 
probability,  where  it  was  when  the  examination  was  made. 

I  tliink  three  buoys  would  be  ample.  I  venture  to  propose  a  second* 
class  buoy  outside  of  the  bar;  a  third-class  buoy  inside;  and  a  third- 
class  buoy  at  the  bar. 

To  be  useful,  or  rather  that  it  may  not  become  a  nuisance,  the  bar 
buoy  must  be  carefully  attended,  and  its  place  changed  with  every 
alteration  in  the  position  of  the  channeL  For  this  buoy  spare  moorings 
should  be  furnished,  as  it  is  probable  that  alter  every  change  of  bar 
the  shifting  sand  will  so  have  coverecf  the  anchor  that  every  attempt  to 
weigh  it  will  be  fruitless;  in  which  case,  to  unshackle  the  buoy  and 
expend  new  moorings  will  be  the  only  resource. 

The  collector  is  allowed  boat  hands.  These  men  might  be  required 
to  keep  the  buoy  in  the  best  water,  and  the  collector  be  held  responsi- 
ble in  nis  office  for  the  faithful  discharge  of  this  duty.  To  this  end  a 
log  or  frame  house  should  be  erected  on  the  beach  for  the  men  to  live 
in.  The  beach  washes  away  so  fast  that  it  is  scarcely  desirable  to  use 
more  durable  materials. 

There  is  now  no  regular  pilot  f<Mr  Mosquito,  because  there  is  not 
enough  commerce  to  support  one.  The  boat  hands  employed  to  keep 
the  buoy  in  the  best  water  would  necessarily  know  tne  state  of  the 
bar,  and  be  competent  to  point  out  the  channeL  Living  oo  the  spot, 
they  would  always  be  ready  to  pilot  yessels.    Mount  j^easant  is  the 
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nearest  habitation  to  the  inlet ;  and  at  present,  since  no  look-out  is  kept, 
it  is  only  by  chance  a  vessel  is  seen. 

On  account  of  the  breakers  it  is  often  impossible  for  a  row-boat  to 
cross  the  bar ;  the  pilot  must  then  wave  the  vessel  in  by  means  of  a 
jflag.  In  such  harbors  conventional  telegraphs  are  established,  as  at  St. 
Augustine,  Florida,  and  Rio  Grande  de  San  Pedro,  in  Brazil,  by  which 
the  vessel  indicates  her  draught  of  water,  and  the  pilot  gives  direc- 
tions to  her  for  keeping  m  the  channel. 

It  is  desirable  that  this  telegraph  should  be  general  to  all  the  barred 
harbors  of  the  United  States,  and  not  varied  in  different  localities,  and 
at  the  pilot's  discretion. 

I  have  ventured  to  propose  the  annexed  table  as  perhaps  sufficient. 
It  is  simpler  than  the  Brazilian  telegraph,  and  fuller  than  the  St.  Au- 
gustine one. 

Such  modifications  as  may  be  deemed  necessary  can  easily  be  made 
on  it.  .    . 

Very  respectfully,  your  obedient  servant, 

JOHN  RODGERS, 
LietU.  Commandingj  and  AssU  Coast  Survetf. : 

To  A.  D.  Bache,  LL.  D., 

Superintendent  Coast  Survey. 


Table  of  signals  foi'  piloting  vessels  into  barred  harbors* 

m 

The  pilot's  flag  to  be  seven  feet  by  six  in  size,  and  to  consist  of  two 
triangular  red  pieces  of  red  muslin,  or  bunthi"^,  enclosing  a  white  trian- 
gle of  the  same  materials,  fastened  to  a  staff  t\<^elye  feet  long  and  one 
inch  in  diameter.  The  end  of  the  staff  to  have  a  barrel  hoop  firmly 
lashed  to  it,  and  to  have  stretched  over  the  hoop  a  piece  of  muslin,  the 
upper  half  white  and  the  lower  half  black. 

The  pilot  boat  to  approach  the  bar  as  nearly  as  she  safely  can.  The 
pilot  lays  on  his  oars,  or  anchors  his  boat.  The  boat  should  be  fitted 
with  an  awning  stanchion  aft,  and  a  strap  around  it,  for  the  pilot  to 
make  himself  fast  to,  that  he  may  stand  steadily  while  signalizing. 


Seotencea  to  be  commniiicated  to  the  pilot  by 

the  vessel. 


1.  The  yessel  wants  a  pilot 

2.  lodtcate  my  draught. .. . 


3.  In  distress;  I  must  try  to  come  in  at  high. 

water. 

4.  In  distress;  I  n^nst  try  to  come  in  now. . . 
*5.  I  am  sinking,  or  on  fire;  run  me  ashore 

in  the  best  place. 


Signals  for  sentences  opposite. 


Jack  at  the  fore. 

Dip  the  flag  once  for  every  foot  whicli  the 
vessel  draws,  and  ran  it  half  up  and  dip  H 
once  fur  every  quarter  of  a  foot. 

Flag,  union  down. 

Flag,  union  down,  dipped  four  times. 
An  overhand  knot  in  the  middle  of  the  flag,- 
dipped  four  times. 


*  The  bar  is  not  always  the  best  place  for  beaching  a  vessel  while  the  breaken  are  veiy 
heavy  on  it;  there  may  be  a  comparatively  smooth  place  on  the  sea-beach. 

32 
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Table  of  $ignals — Continuecli 


Bentences  to  be  oommmrfeatfld  to  tbe  renel 
bjtke  pilots 


1.  Pilot  cannot  come  out;  wbat  wster  does 

the  Teasel  draw. 
%  Not  water  eiioigb  od  Oe  bar  until  kii^ 

tide. 

3.  The  Teeael  oomot  enter  until  tbe 

changea. 
C  Not  water  enou^  od  the  bar;  seek 

other  part. 

6.  Vessel  ranoot  cron  the  bar  util  the  sea 

gocedovB. 

0.  The  Teasel  maj  get  ader  waj  and  itaad 
for  the  bar. 

7.  Steer  the  Tessel  to  starboard,  or  port  the 

befan. 
8L  Steer  the  vessel  to  port,  or  starboard  year 
helm. 

9.  Steadf  ,  or  steer  as  700  go. 

M.  Steer  for  the  pilot  boat 

IL  Anchor 


Signals  for  the  sentences  opposite. 


Wave  the  flag  to  r%ht  and  left. 

FSIot  raises  the  flag  oTer  his  head,  and  dips  it 
towards  the  Tessel  once  for  eTery  hour  she 
must  wait^ 

Flag  and  baB  hmriionta];  staff  held  bj  tho 
middle. 

WaTes  black  and  white  ball  to  right  and  left* 

Ball  inellned  45  degrees  to  the  horiaon;  flag 
in  left  hand,  aa  pflot  iaoea  the  Teasel,  and 
stafi*  in  the  right  hand. , 

Pilot  holds  the  flag  erect  OTer  his  head,  and 
keeps  it  so  mtil  the  vessel  weighs;  he  msgr 
indme  it  the  waj  he  wishes  her  to  east. 

incline  the  flag  te  ^  In  both  these  signals  the 
starboard.  i     flag  points  out  the  side 

IncUne  the  flag  te  |     to    which    the 
port.  J     must  steer. 

]>^>  the  flag  out  of  sight. 

I'lag  overhead;  staff'  upright. 

Ball  overhead;  flag  in  pilot's  hand. 


APPENDIX  No.  34. 

Rtjport  of  the  ShtpmntetidetU  of  the  Coast  Survey  to  the  Secretary  of  the 
Treasury  f  upon  the  necessity  for  a  -light-housej  or  permanent  beacon^  on 
the  RAecca  shoal^  between  the  Tortugas  and  Marquesas^  Coast  of  Florida* 


Coast  Survet  Officb, 

November  22,  1851. 

Snts  I  would  vespectfiilly  call  the  attention  of  the  department  to 
the  neceBshy  for  a  light-house,  *or  at  least  for  a  permanent  beacon,  on 
the  Rebecca  shoal,  between  the  Tortugas  and  Marquesas,  in  the  Gulf 
of  Mexico.  I^he  position  of  the  shoal  is  sho^n  in  the  annexed  sketch. 
It  lies  in  an  important  thcMroughfare  for  vessels  bound  into  the  Gulf,  and 
in  not  now  marked.  My  attention  has  been  called  to  this  subject  by 
Assistant  F.  H.  Gerdes,  of  the  Coast  Survey,  who  made  the  reconnais- 
•ance  <^  die  Florida  keys  and  reefs,  and  who  has  presented  two  draw* 
ings— ooe  for  a  beacon  to  serve  as  a  light-house,  and  the  other  for  a 
simple  beacon — which  are  at  the  disposal  of  the  department,  if  their 
eomnranication  is  desired.  I  send  nerewith  a  letter  of  Lieutenant 
Commandiiiff  John  Rodgers,  United  States  navy,  assistant  in  the  Coast 
€wrvey,  10  charge  of  the  bydfographic  party  on  the  coast  of  Florida, 
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to  Mr.  Gerdes,  in  reply  to  his  inquiries  relative  to  the  necessity  for  a 
light  on  the  Rebecca  shoal,  and  to  the  plan  for  a  structure  to  contain  it. 

Very  respectfully,  yours, 
♦  A.  D.  BACHE, 

Superintendent  United  Slates  Coast  Survey* 
Hon.  Thomas  Corwin, 

Secretary  of  the  Treasury. 


Coast  Survey  Office, 
Washington  October  21,  I861. 

Dear  Sir:  In  reply  to  your  letter  of  this  morning,  I  beg  Ifeave  to 
Bay  that  I  think  no  doubt  can  exist  in  the  mind  of  any  person  a^cquainl^ 
ed  with  the  facts  of  the  case,  as  to  the  great  necessity  to  commerce 
of  a  beacon  on  the  Rebecca  shoals. 

The  passage  between  the  Marquesas  keys  and  the  Tortugas  is  a 
great  thoroiighfare  for  vessels  bound  into  the  Gulf  of  Mexico.  By 
taking  this  passage  the  time  to  ports  in  the  gulf  is  shortened  more  than 
the  mere  distance  cut  off,  since  the  current  is  thereby  avoided 'sooner. 
To  sail  vessels  this  is,  in  light  or  head  winds,  of  the  greatest  impor- 
tance. 

The  shoals  which  lie  in  this  passage  are  very  dangerous,  and  there 
is  now  no  mark  for  them. "  For  want  of  some  such  mark,  scarcely  a 
day  passes  without  many  vessels  running  a  great  risk  of  injuiy  or  loss. 

The  beacon  of  which  I  saw  a  draught  in  your  roo^n  would  undoubtedly 
stand ;  the  plan  combining  great  strength  with  little  surface. 

Any  beacon  put  on  the  Rebecca  shoals  should  be  built,  as  the  one 
'you  propose,  with  reference  to  its  ultimate  conversion  into  a  light-house. 

I  would  prefer,  however,  that  the  whole  structure  should  be  of  iron, 
rather  than  part  wood. 

With  a  given  strength,  iron  offers  so  much  less  surface  to  the  wind 
or  sea,  and  it  is  of  so  much  greater  durability,  that  the  increased  cost 
of  iron  is  by  no  means  commensurate  with  its  advantages. 
Very  respectfully,  your  obedient  servant, 

JOHN  RODGERS, 
Lieutenant  U.  S.  N.f  and  Assistant  Coast  Survey* 

F.  H.  Gerdes,  Esq., 

United  States  Coast  Survey* 


APPENDIX  No.  35. 

Report  of  Lieutenant  Commanding  C.  P.  Patterson^  United  States  navy^ 
t»  the  Superintendent  of  tne  Coast  Survey ^  on  buoys  and  beacons  for  enr 
trance  to  Mobile  bay*  . 

Coast  Survey  Office, 

August  20,  1849. 

The  feUowing  report  upon  the  location,  &c.,  for  buoys  and  bea^ 
for  the  entrance  to  Mobile  bay  is  respectfully  submitted  t 
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Btiays.  '    * 

1.  A  buoy,  or,  far  better,  a  boat-buoy,  with  a  heavy  bell,  just  outside 
the  bar,  in  eight  and  three-quarters  fathoms,  soft  bottbm,  wiA  Sand 
Island  light-house  bearing  north  22^  west,  and  distant  from  the  bar  one 
mile.  A  buoy  is  necessary  at  this  place  at  all  times,  but  much  more 
so  during  the  thick,  hazy,  and  foggy  weather,  prevailing  nearly  through 
the  most  active  season,  when  a  bell  would  be  of  great  benefit. 

2.  A  buoy  off  the  south  end  of  West  Bank,  in  twenty-five  feet  water, 
with  Sand  Island  light-house  bearing  south  11^  30'  west,  distant  1.78 
mile,  on  a  range  of  Mobile  light-house,  on  West  Umbrella  Tree. 

3.  A  buoy  off  the  north  end  of  West  Bank,  in  forty-eight  feet  water, 
.with  buoy  2  bearing  south  11^  30'  west,  in  range  with  Sand  Island 
light-house,  distant  1.68  mile,  and  Mobile  light-house  bearing  south  bb^ 
SO'  east,  distant  1  .mile.  The  line  joining  buoys  Nos.  2  and  3  will  clear 
West  Bank. 

4.  A  buoy  off  the  southwest  end  of  Middle  Ground,  in  twenty-five  feet 
water,  with  Mobile  light-house  bearing  south  28^  30'  east,  distant  l.'GG 
mile.   ' 

5.  A  'buoy  on  the  northeast  edge  of  West  Bank,  opposite  to  the 
southeast  end  of  the  Middle  Ground,  with  buoy  4  bearing  south  42^ 
SO'  east,  distant  1.82  mile.  The  line  joining  buoys  Nos.  3  and  5  will 
clear  the  northeast  edge  of  West  Bank. 

6.  A  buoy  on  the  twelve-feet  spot  (northeast  end)  of  the  Middle 
Ground. 

7.  A  buoy  on  the  southwest  point  of  the  spit,  in  nine  feet  water. 
These  buoys  should  be  large,  and  of  such  construction  as  to  be  seen 

some  distance;  and  of  such  form,  and  so  colored,  as  to  be  known  when 
seen  in  foggy  weather,  and  to  point  out  on  which  side  they  are  to  be 
passed.  The  system*  adopted  for  this  purpose  should  be  based  upon 
the  principles  proposed  by  the  late  Lieutenant  G.  M.  Bache,  United 
States  navy,  in  a  report  upon  the  buoys  of  Long  Island,  sound. 

Beacons — Entrance  to  Mobile  Bay. 

1.  A  beacon  on  Sand  island,  with  the  light-house  bearing  north  22^ 
west,  distant  245. feet.  To  cross  the  bar  with  beacon  on  the  light- 
house. 

2.  A  beacon  on  Sand  island,  with  light-house  bearing  south  83^ 
•west,  distant  145  fret,  and  beacon  1  bearing  south  11^  west,  distant 
250  feetf  so  that  beacon  2,  in  range  of  beacon  1,  shall  clear  the  west 
bank. 

3.  A  beacon  on  Revenue  point,  the  south  end  of  east  bank.  This 
beacon  would  bear  nearly  the  same  relation  to  this  entrance  that  the 
"Rower  beacon"  bears  to  that  of  New  York. 

4.  A  beacon  on  Mobile  point,  with  the  light-house  bearing  south  34^ 
east,  distant  l4o  feet,  near  the  water,  and  on  the  range  ot  the  black 
barrel  over  the  chimney  of  the  frame-house  on  middle  of  light-house ; 
to  lead  through  the  channel  between  the  southwest  point  of  the  Middle 
Ground  and  northeast  edge  of  West  Bank. 

5.  A  beacon  cm  Mobile  point,  with  the  light-house  beariqg  north  46? 
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80'  east,  distant  —  feet;  and  beacon  4  bearing  north  16°  30'  east,  dis- 
tant 240  feet;  so  that  beacon  6,  on  beacon  4,  shall  clear  east  bank,  and 
beacon  5,  on  light-house,  shall  lead  into  the  east  end  of  Sand  Island 
channel. 

I  would  propose  that  beacons  1  and  4  have  red  lights,  and  beacons 
2  and  5  white  lights.  Flashing  and  fixed  lights  \V^ould  do  better,  but 
are  more  expensive.  It  would  not  be  necessary  to  light  beacon  3,  and 
it  would  be  an  advantage. 

It  would  not  be  required  to  see  these  beacons  more  than  three-and- 
ayhalf  miles ;  therefore,  arcs  of  single  reflectors  (or,  better,  the  Argand 
burner,  with  a  single  wick^  would  be  sufiicient;  and  they  need  not  be 
over  twelve  or  fifteen  feet  in  height,  made  strongly,  of  rough  wood. 

Beacons  2,  3,  and  5  should  be  black;  beacon  2,  because  it  would 
show  against  the  sky,  and  to  distinguish  it  from  beacon  1,  (as  in  red 
and  white  lights,  flashed,  &c.;)  beacon  3,  because  it  shows  a^inst  the 
sky;  beacon  5,  because  it  shows  against  the  sky,  and  to  distmguish  it 
from  beacon  4.  Red  would  probably  be  a  better  color  than  black* 
Beiacon  1  should  be  black  (or  red)  on  the  southeast  side,  as  it  would 
show  against  the  white  of  Sand  Island  light-house,  and  white  on  the 
north  side,  to  distinguish  it  fi-om  beacon  2.  Beacon  4  should  be  white, 
as  it  would  show  against  the  green  gbcis  of  the  fort,  and  to  distinguish 
it  from  beacon  5,  These  beacons  could  be  re-erected  and  kept  lighted 
at  a  small  expense,  and  no  additional  assistance « would  be  required  to 
the  light-house  keepers  to  keep  them  up.  A  buoy  on  the  northwest  end 
of  the  northwest  Pelican  shoal,  and  a  beacon  on  Dauphin  island,  so 
placed  that  a  bearing  upc»i  it  would  be  the  course  into  Pelican  pass 
Irom  outside,  would  be  very  useful  to  the  mail-steamboats  between 
Naw  Orleans  and  Mobile  during  the  winter  months,  when  the  north 
winds  prevail,  and  the  water  is  too  low  for  them  to  use  Grant's  pass, 
the  inside  route. 

At  present  the  tnarks  for  this  entrance  are  very  inferior ;  those  for  the 
West  Bank  can  scarcely  be  called  such  at  aH ;  and  the  mark  leading 
through  between  the  Middle  Grounds  and  the- northeast  edge  of  West 
Bank  is  of  the  rudest  kind,  small,  and  during  hazy  weather  can  scarcely 
be  seen,  except  with  the  sun  to  the  westward.  In  foggy  or  thick 
weather,  though  knowing  themselves  off  the  bai',  from  the  soundingi 
and  bottom,  yet  these  cannot  give  their  position  with  suflScient  accuracy 
to  allow  the  pilots  Jo  cross  the  ha-r,  which  a  bell-buoy  would  enable 
them  to  do  with  great  ease.  The  entrance  to  this  bay,  through  which 
passes  ar  yearly  commerce  of  twenty  millions,  has  no  other  marks  <mc 
safeguards  than  the  two  light-houses,  wliich  are  very  inferior  to  thq 
third  order  of  French  lights. 

I  would  therefore  respectfully  urge  the  great  necessity  of  calling  the 
early  attention  of  the  department  to  these  buoys  and  beacons. 

I  will  merely  state,  that  during  the  past  year  $40,000  worth  of  prop? 
erty  has  been  lost  on  or  near  the  bar,  and  $20,000  and  upwards  has 
been  paid  for  salvage;  and  this,  in  the  opinion  of  all,  for  want  of  good 
marks  to  clear  the  dangers. 

These  amounts  I  will  forward  as  soon  as  they  are  obtained  from  the 
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i^ent  of  the  underwriters  at  Mobile,  who  promised  to  forward  them  to 
me.    The  precise  amount  of  loss  and  salvage,  however,  is  over  S60,000* 
Very  respectfully,  your  obedient  servant, 

C.  P.  PATTERSON, 
Lieutenant  Commandingj  and  Atsistant  Cotut  Surveym 
Professor  A.  D.  Bache, 

-  Buperiniendent  United  States  Coast  Survey. 
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Report  of  Lieutenant  Commanding  C  P.  Patterson^  United  States  nasfg^  la 
the  Superintendent  of  the  Coast  Survey  ^  on  buoys  for  Cat  and  Ship  Island 
harbors. 

'  Coast  SxmvBT  Office, 

Washington^  August  20,  1851. 

8m :  The  following  report  upon  the  location,  ^.,  of  buoys  for  Cat 
and  Ship  Island  harbors  is  respectfully  submitted: 

1.  A  buoy  just  outside  of  Ship  Island  bar,  in  twenty-three  feet  watery 
bird,  sandy  bottom,  with  the  west  61id  of  Ship  island  bearing  north  MP 
east,  to  cross  the  bar  in  that  course. 

2.  A  buoy  off  the  east  end  of  Spade-fish  shoal,  (off  north  spit  of  Cat 
island,)  in  sixteen  feet  water,  soft  bottom^  with  Cat  Island  hght^house 
just  on  with  north  point  of  north  spit. 

3.  A  buoy  on  northeast  edge  of  Cat  Island  bar,' with  the  west  end  of 
6bip  island  bearing  north  66^  east,  distant  six  miles,  south  end  of  soudi 
» lit  of  Cat  island  faring  north  71°  west,  distant  two  and  a  half  miles; 
aod  Sand  HiQ  bearing  north  5^  west.  • 

4.  A  buoy  at  the  southeast  end  of  Cat  Island  channel,  in  eighteen 
fd3t  water,  soft  bottom,  wiih  south  end  of  south  spit  bearing  11^  30^ 
west,  distant  one  and  a  half  mile;  so  that  a  course  of  south  71^  west* 
distant  two  and  one-fifth  miles,  between  beacons  3  and  4,  shall  lead 
through  the  channel  ovef  the  bar. 

5.  A  buoy  on  the  north  side  of  Cat  Island  channel,  near  the  north** 
west  end  of  the  mud-hole,  eighteen  feet  water,  hard  bottom,  with  the 
ioath  point  of  south  spit  bearing  north  73^  east,  distant  cme  and 
•na-tliird  mile ;  and  Cat  Island  light-house  bearing  north  36*^  west,  dis- 
tant four  miles. 

6.  A  buoy  off  Potato  Hill,  with  Cat  Island  light-house  bearing  north 
••  west,  distant  two  and  a  half  miles.  This  buoy  should  be  placed  off 
the  southwest  point  of  Potato  Hill,  in  eighteen  feet  water. 

7.  A  buoy  off  the  east  end  of  Pistol  shoal,  in  eighteen  feet  water, 
with  Cat  Island  light -house  bearing  north  24®  west,  distant  two  and  two- 
thirds  miles;  and  the  northwest  point  of  Isle  au  Pied  bearing  south  42*^ 
eftstirdistant  one  and  two-thirds  mile. 

8.  A  buoy  off  the  north  edge  of  Pistol  shoal,  in  sixteen  feet  water, 
with  Cat  Island  light-house  bearing  north  ^2^  east,  distant  tliree  miles^ 
and  buoy  Na  7  bearing  south  71®  east,  distant  one  and  a  half  mile. 

9.  A  buoy  off  the  west  end  of  Pistol  shoal,  in  eighteen  feet  water, 
with  Cat  Island  light-house  bearing  north  62°  east,  distant  four  and  a 
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half  miles;  and  buoy  No.  8  bearing  north  70^  east,  distant  one  and^a 
half  mile. 

The  want  of  land-marks  makes  the  necessity  of  so  great  a  number  of 
buoys.  " 

The  increasing  commerce  of  the  coast  will,  in  time,  demand  greater 
facilities  for  navigation,  in  several  beacons  and  an  increased  number  of 
buoys;  but  the  buoys  named  above  are  deemed  sufficient  for  present 
purposes. 

The  importance  of  the  channel  south  of  Cat  island,  through  which  a 

large  portion  of  the  smaller  trade  to  and  from  New  Orleans  must  passt" 

aild  ofShip  Island  harbor,  as  one  of  refuge,  will  be  stiongly  felt  as  this 

trade  increases,  which  it  is  rapidly  doing.  ' 

Very  respectfully,  yours, 

C.  P.  PATTERSON, 
Lieutenant  Commanding^  and  A^iUnnl  Coast  Survey, 
Profl  A.  D»  BiicHB, 

Supertntendent. 
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Letter  of  the  Superintendent  of  the  Coast   Survey  to  James  E,  Saunders^ 
esq.j  of  Mobile^  communiogxing  s^ili?ig  directions  for  Horn  Idandpois* 

•     U.  S.  Coast  §tJRVBY  Office, 

Was/ungtm,  May  27,  1S51. 

Dear  Sir:  tTpon  the  receipt  of  your  communication  of  March  21st, 
I  addressed  letters  on  the  subject  to  the  assistants  engaged  en  the  Coast 
Survey  in  the  locality  embraced  in  your  inquiries.  Answers  to  those 
letters  I  have  just  received,  and  with  pleasure  communicate  to  you  sucb 
information  as  the  operations  of  the  Coast  Survey  enable  me  to  fumisfa* 
I  wish  that  that  information  was  more  definite;  but  the  hydrpgraphical 
survey  of  Mississippi  sound  is  as  yet  incomplete,  and  that  at  Grand 
bay  has  not  yet  been  commenced.  When  the  latter  is  made,  it  is  poe^ 
sible,  though  not  probable,  that  better  water  may  be  discovered  in  that 
bay  than  indicated  by  present  information. 

To  pass  through  Horn  Island  pass,  bring  Round  Island  light-house  to 
range  about  150  yards  over  the  east  end  of  Horn  Island,  and  the  woods 
on  Petit  Bois  island  to  bear  E.  J  N.  There  are  here  about  four  fathoms  or 
water,  whence  a  north  course  wiU  take  a  vessel  over  the  bar  in  not  less 
than  fourteen  feet  water,  passing  close  to  the  spit  of  Horn  islnnd,  (within 
100  yards,)  after  passing  three-(]uarters  of  a  mile  inside  of  Horn  island^ 
or  until  Round  Island  light-house  bears  WNW.,  stand  en^U  (to  avoid  tbd^ 
shoal  of  La  Grande  Batture,)  uniil  the  west  end  of  Grand  Batture 
island  bears  about  N.  by  W.  Along  this  line  there  are  from  eighteen  to 
twenty  feet  water.  A  NNE.  course  will  then  take  a  vessel  to  the  mouth 
of  Grand  bay;  or  a  direct  course  may  be  made  for  Point  aux  Pines^ 
until  opposite  the  mouth  of  Grand  bay,  (the  water  gradiially  shoaling 
to  eleven  feet,)  which  lies  between  two  spits,  (bare  at  low  water,)  ana 
is.  about  three  hundred  yards  in  width.     Across  the  bar,  at  the  entrance 
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or  Grand  bay,  nine  feet  water  can  be  carried  at  high  tide.  Inside  of 
the  bar  the  water  suddenly  deepens  to  four  fathoms,  and  thence  grad- 
ually shoals  to  the  month  of  Heron  bayou,  which,  I  presume,  is  the 
••  creek"  to  which  you  refer.  At  the  mouth  of  the  bayou  there  are  three 
feet  at  high  water ;  but  a  continuous  strong  north  wind  will  so  depress 
the  water  in  the  bay  as,  at  such  times,  to  leave  the  mouth  of  the  bayou 
bare  at  low  water.  There  is  no  bar  of  hard  bottom  at  its  mouth,  the 
whole  being  a  muddy  flat,  through  which  scarcely  any  appearance  of 
a  channel  can  be  traced. 

There  is  no  difficulty  or  danger  in  the  navigation  to  the  eastward  of 
Grand  Batture  shoal,  the  bottom  being  smooth  and  even,  (soft  tiaud,) 
and  shoaling  gradually  to  "  Isle  aux  Herbes."  In  beating  against  a  bard 
wind  between  Grand  Batture  shoal  and  Petit  Bois  island,  the  lead  will 
always  indicate  an  approach  to  the  shoal,  which  is  of  hard  mud,  while 
the  bottom  is  elsewhere  soft  and  sticky. 

I  trust  that  the  preceding  conveys  the  information  sought  by  your  in- 
quiries, and  shall  be  gratified  if  it  prove  to  be  of  any  service  to  yoii. 

Yours,  respectfully,  &c.,  *  ' 

A.  D.  BACHE, 
Snperintendent  United  States  Coast  Surrey. 
^AMBS  £•  SAUifDERs,  Esq.,  Mobile. 
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Mepart  of  the  SuperintenderU  cf  the  Coast  Surrey  to  the  Semiary  of  the 
Treasury  on  li^'Atnaes  in  Gahestan  bay^  with  a  report  of  Lieuiemani 
Conananding  Urareny  United  Slates  nary,  assistant  in  coast  survey. 

Coast  Survey  Office,  June  17,  1851. 

Sir:  I  have  the  honor  to  report  in  relation  to  the  light-houses  in  Gal^ 
veston  bay,  for  which  appropriations  are  made  in  the  act  of  March  3, 
1851,  and  in  relation  to  which  preliminary  surveys  have  been  required 
by  the  department.  The  lights  are  numbered  30,  in  the  lists  heretofore 
iransmitted,  and  renewed  in  my  communication  of  the  13th  instant. 

The  three  proposed  lights  are  required  for  the  na^-igation  of  Galves-^ 
ton  bay;  and  their  relation  to  each  other  is  shown  on  the  annexed  chart 
by  the  positions  marked  "  Half-Moon  shoal,"  "  Red  Fish  bar,"  and 
••  Clopper's  bar."  The  detailed  charts  show  the  locations  more  par- 
ticularly of  the  lights  at  Clopper's  bar  and  Red  Fish  bar,  and  the  char- 
acter of  the  navigation  of  the  bay,  the  purposes  of  which  they  are  to 
subserve.  For  details  in  regard  to  the  lights  I  refer  to  the  report  of 
Lieutenant  Commanding  T.  A.  M.  Craven,  United  States  navy,  assist- 
ant in  the  coast  survey,  which  accompanies  this  report. 

I  concur  with  Lieutenant  Craven  in  recommencling  a  light-house  as 

E laced  on  the  chart,  at  Clopper's  bar;  aUo  in  recommending^  a  light- 
ouse  placed  as  on  the  chart,  at  Red  Fish  bar.  I  am  of  opinion  that 
the  sites  at  Red  Fish  bar  and  at  HaU-Moon  shoal  should  each  be  exam- 
ined by  a  competent  engineer,  in  reference  to  the  doubts  expressed  by 
Lieutenant  Craven  as  to  the  stability  of  the  foundation,  or  that  an  ade-^ 
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quate  guarantee  should  be  obtained  to  secure  the  government  against 
loss  should  a  contract  be  made  for  the  construction  of  these  light- 
houses. If  this  examination,  which  should  be  accompanied  by  bormgs 
to  ascertain  the  character  of  the  substrata,  should  prove  satisfactory  m 
its  results  at  either  of  the  sites,  or  if  an  adequate  guarantee  should  be 
obtained  in  regard  to  the  structures,  then  I  would  recommend  the  con- 
struction of  a  light-house  on  screw  piles  at  Red  Fish  bar,  and  at  Half- 
Moon  shoal.  While  the  reasons  given  by  Lieutenant  Craven  for  placing 
a  light-boat  near  Half-Moon  shoal,  instead  of  a  light-house,  show  that 
caution  is  necessary,  they  are  not,  in  my  mind,  conclusive  against  the 
construction  of  the  light-house,  as  the  shoal  appears  to  be  composed  of 
sand  and  shells,  .and  is  in  the  interior  of  the  bay. 

Solid  structures,  which  will  obstruct  the  water  way,  are  not  at  aU 
adapted  to  the  two  upper  positions  in  the  bay. 

The  lights  should  be  all  of  the  harbor  class.  A  small,  fourth-order 
bay-light  will  suffice  for  each.  The  "  light-houses"  are  required  by 
law  to  be  of  the  "  third  class."  The  lights  need  not  be  more  than  six- 
teen feet  above  the  surface  of  the  water  to  answer  the  purposes  required 
of  them. 

Lieutenant  Craven  recommends  the  placing  of  a  buoy  off  Dollar 
point,  for  which  there  is  no  appropriation  yet  made. 

Vei-y  reapectlully,  yours, 

•  A.  D.  BACHE, 

Superintendent  United-  States  Coast  Survey. 

Hon.  Wm.  L.  HoDGB, 

Acting  Secretary  of  the  Treasury. 


Report  of  X»ieutenant  Commanding  T.  A.  M.  Craven^  United  States  navy^ 
assistant  in  the  coast  survey,  to  the  Superintendent,  in  rdation  to  light" 
houses  in  Galveston  bay,  Texas. 

United  States  Schooner  Morris, 

Galveston  Bay,  May  13,  1851. 

Sir:  In  obedience  to  your  instructions  of  April  2, 1  have  made  an  ex- 
amination of  Clopper's  bar,  Red  Fish  bar,  and  Half-Moon  shoal,  and 
send  you  a  sketch  of  the  bars  on  a  scale  of  TiriTo"' 

Half-Moon  shoal  I  have  laid  down  on  a  general  chart  of  the  bay  of 
tFoWf*  'A.s  there  is  already  a  considerable  trade  caiTied  on  with  the 
upper  part  of  the  bay,  lights  are  very  much  needed  at  each  of  these 
points.     I  have  to  report  as  follows : 

1st,  Clopper's  bar.  At  the  mouth  of  San  Jacinto  river,  on  this  bar, 
I  found  4.5  leet,  and  it  is  situated  at  a  point  where  the  channel  makes 
a  very  short  bend.  The  bar  is  short,  and  of  hard  sand,  a  quicksand, 
liable  to  occasional  shifts.  I  would  recommend  that  a  light  of  the  third 
class  be  placed  on  the  point  of  the  sand  spit,  which  I  have  marked 
"  Light."  At  this  point  it  would  guide  vessels  clear  of  the  shoal,  ma- 
king off  from  Mesquit  knoll,  and  would  also  indicate  .the  turn  in  the 
channel,  as  it  should  be  situated  so  that  vessels  might  pass  it  close  on 
their' port  side. 


606  S.  Doc.  3. 

The  light-house  should  be  bu3t  on  iron  piles,  well  sunk  beyond  the 
sand. 

From  this  place  to  the  Red  Fish  bar  there  are  no  obstructions,  the 
soundings  being  very  regular,  eight  and  nine  feet. 

2d,  Red  Fish  bar. — At  this  place  a  light  is  of  such  importailce  that 
there  has  been  one  placed  here  by  private  enterprise — the  trading  ves- 
sels paying  an  annual  subscription.  The  hght  stands  on  the  key  indi- 
cated in  the  triangulation  as  "  Middle  Pass." 

I  would  suggest  that  a  light  be  placed  on  the  east  end  of  a  small 
key,  situated  about  two  hundred  ana  twenty  metres  ESE.  of  the  .pres- 
ent hght.  As  50U  will  perceive  by  the  chart,  a  better  range  can  be 
had  for  running  through  the  chaimel  than  at  present.  On  this  bar  there 
are  at  low  tides  4.5  quicksand.  There  is  better  water  in  the  channel 
SW.  of  the  light-house,  but  the  channel  is  so  crooked  and  so  very  nar- 
row that  it  is  rarely  used.  The  hght-house  on  Red  Fish  bar  should 
be  on  iron  spikes,  sunk  to  a  good  depth ;  and  if  the  light  has  an  eleva- 
tion of  twenty-five  feet  it  will  be  quite  sufficient. 

The  light  at  present  there  is  not  elevated  more  tjian  eighteen  feet 
above  the  \^ater.     I  have  made  an  examination  of  a  shoal  off  Dollar* 
point,  on  which  there  are  three  and  a  half  feet  water,  and  would  sug- 
gest that. a  buoy  be  placed  on  its  east  side,  in  nine  feet,  which  will  give 
muddy  br^ttom. 

3d,  Hnlf-Moon  shoal  lies  directly  in  the  chslmel  principa|ly  used  by 
trading  vessels  and  steamers;  and  1  have  found  on  it  one  foot.  It  is  of 
small  extent,  and  has  a  channel  between  it  and  the  shore  of  seven- feet. 
East  of  it  the  water  is  nine  and  ten  feet,  and  very  regular.  This  bank 
is  composed  of  siind  and  shells.  1  would  recommend  that  at  Half-Moon 
shoal  a  small  light-vessel  be  placed;  a  common  bay  sloop  of  forty  tons 
would  be  sufficii  nt.  She  should  be  coppered,  as  the  worm  is  very  de- 
structive heie;  and  her  anchor  should  have  but  one  fiuke.,  ^e  should 
be  placed  in  tf  n-feet  water,  to  the  eastward  of  the  shoal.  The  light 
placed  at  an  elevation  of  twenty  feet  above  the  deck  would  be  suffi- 
cient; and  lights  for  each  of  these  should  be  of  the  third  class. 

1  recommend  a  light  vessel  at  this  shoal,  as  it  is  my  belief  that  a 
light-hf»usc  built  here  would  be  undermined  by  the  current,  and  the 
sand,  thus  cut  away,  deposited  in  another  place,  thus  rendering  the 
light  useless.  I  believe,  too,  that  the  same  difficulty  will  be  encoun- 
tered in  a  permanent  structure  at  Red  Fish  bar,  where  changes  fre- 
quenth'  take  place,  but  am  not  prepared  to  say  whether  the  substratum 
will  give  sufficient  stability  to  the  piles.  I  can  best  illustrate  my  mean- 
ing by  calling  your  attention  to  the  fact  that  the  ste.uner  wrecked  in  the 
channel  several  jears  ago  (and  the  position  of  whose  cylinder  is  gi'^en 
on  the  chart)  was  origmally  in  five-feet  water;  the  tides  have  cut 
away  the  sand  to  about  twelve  feet,  all  about  the  wreck. 
Very  respectfully,  your  obedient  servant, 

T.  AUGS.  CRAVEN, 
Lieutenant  Commanding^  Assistant  U.  S.  Coast  Survey* 

Professor  A*  D.  Bacub, 

8uj:erintendent  United  States  Coast  £•  r/mr j/, 

TFashington. 
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APPENDIX  No.  39, 

Report  of  the  Superintendent  of  the  United  States  Coast  Svrrey  to  the  Sec- 
retary of  the  Treasury y  recommending  a  light-boat  and  buoy  at  Aransas 
Passj  and  transmitting  the  report  of  the  examination^  by  Lieut  extant  Com-- 
ma?iding  T.  A*  M.  Craven^  United  States  navy,  assistant  in  the  coast, 

survey. 

« 

Coast  Sttkvby  Station, 
Mount  Pleasant,  Maine,  July  17,  1S51. 

Sir  :  I  have  the  honor  to  report,  in  conformity  with  the  law  approved 
March  3,  1851,  and  the  instructions  of  the  department,  that  the  exam- 
ination of  the  necessity  for  a  light-house  at  Aransas  pass,  Texas,  has 
been  made,  and  1  enclose,  herewith,  the  report  of  Lieutenant  Com- 
manding T.  A.  M.  Craven,  United  States  navy,  assistant  in  the  coast 
survey,  the  officer  by  whom  the  examhiation  has  been  made,  with  the 
accompanying  sketch  of  a  reconnaissance  of  the  locality. 
«  It  appears  clearly,  from  this  report,  that  the  facility  to  navigation 
jwoposed  in  the  appropriation  bill  is  not  "  most  suitable  for  the  exi- 
gency which  exists,"  but  that  it  is  ^^xpedient  to  place  a  light-boat  of 
forty  tons,  with  a  harbor-light  apparatus,  instead  of  the  light-house. 
Such  a  light-boat  will  subserve  both  the  general  and  local  wauls  of  trade 
and  navigation,  and  its  position  can  be  changed  to  accommodate  it  to 
the  changing  character  of  the  entrance.  The  boat  can  be  securely 
moored.  I  therefore  recommend  a  suitable  light-boat  for  Aransas  pass, 
instead  of  the  proposed  liffht-houee.  ♦, 

I  would  respectfully  call  the  attention  of  the  department  to  the  fact 
stated  by  Lieutenant  Commanding  Craven,  that  there  are  no  buoys  in 
Aransas  pass;  alsojbis  views  in  relation  to  the  position  of  the  Galves- 
ton light-boat. 

Very  respectfully,  yours, 

A.  D.  BACHE, 
Superintendent  U.  States  Coast  Survey. 

Hon.  Wm.  L.  Hodge, 

Acting  Secretary  of  the  Treasury. 


United  States  Schooner  Morris, 

Galveston  Bay,  June  21,  1S51- 

Siu :  ^y  the  extraordinary  inclemency  of  the  season,  I  have  been 
delayed  in  the  examination  of  Aransas  pass  (as  required  by  your  in- 
structions of  April  1)  until  the  hift  week. 

I  now  enclose  you  my  sketch  of  the  pass,  and  have  to  report  as  follows: 

From  the  frequent  and  rapid  changes  of  the  bar,  (which  I  will  indi- 
cate in  this  report,)  I  am  of  opinion  that  a  light-house  cannot  be  built 
at  this  place,  m  a  suitable  location,  with  any  certainty  of  its  standing 
five  years. 

The  point  in  my  reconnaissance,  designated  as  "  old  range,"  was,  in 
1846,  within  one  hundred  anU  twenty  yards  of  the  channtl,  and  Uie  "  range" 
itself  was  a  wvsh. '  It  is  now  three  hundred  and  My  metres  from  the 
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Table  of  signah — Continued. 


Bentences  to  be  eommmtfeated  to  the  Tenel 
by  tke  pilots 


1.  I^ot  eannot  come  out;  what  water  does 

the  vessel  draw. 
%  Not  water  enoigb  od  Oe  bar  until  kif^ 


3.  The  vessel  oomot  enter  until  the  wmd 

Ganges. 

4.  Not  water  enoiqih  tm  flie  bar;  seek  an- 

other part. 
(^  Vessel  rannol  erosi  the  bar  nntil  the  sea 
goes  down. 

0.  The  vessel  may  get  vnder  waj  and  Hand 
for  the  bar. 

Y.  Steer  the  vessel  to  starboard,  or  port  the 

befan. 
&  Steer  the  vessel  to  port,  or  starboard  jenr 

heLn. 
9.  SCeadty,  or  steer  as  jongo. 

10.  Steer  for  the  pilot  boat 

11.  Anchor 


Signals  for  the  sentences  opposite. 


Wave  the  flag  to  right  and  left. 

PQot  raises  the  flag  over  his  head,  and  dips  H 
towards  the  vessel  once  for  every  hour  she 
must  wakv 

Flag  and  baH  horixontal;  staff  held  by  the 
middle. 

Waves  black  and  white  ball  to  right  and  left» 

Ball  inellned  4&degree8  to  the  horiaon;  flag 
in  left  hand,  as  pOot  fooes  the  vessel,  and 
staff*  in  the  right  hand. . 

Pilot  holds  the  flag  erect  over  hh  head,  and 
beeps  it  so  imtU  the  vessel  wei|^;  he  may 
incline  it  the  way  he  wishes  ber  to  east. 

Inclme  the  flag  to ")  In  botb  these  signals  the 
starboard.  i     flag  points  oat  the.  side 

Incline  the  flag  to  f     to    which   the 
port.  J     most  steer. 

DhI>  the  flag  ontof  sight, 
^lag  overhead;  staff*  nprigbl. 

BaU  overhead;  flag  in  pilot's  hand« 


APPENDIX  No.  34. 

Report  of  the  Snpmntendent  of  the  Coa$t  Survey  to  the  Secretary  of  the 
Treasury^  upon  the  neccMily  for  a  -light-houset  or  permanent  beacon^  on 
the  Rtbecca  $hoalt  betufeen  the  Tortug€u  and  MarqucsaSf  Coast  of  Florida, 


Coast  Survey  Office; 

November  22,  1851. 

8x11!  I  woold  respectfully  call  the  attention  of  the  department  to 
the  neceraity  for  a  light-house,  *or  at  least  for  a  permanent  beacon,  on 
the  Rebecca  shoal,  between  the  Tortugas  and  Marquesas,  in  the  Gulf 
of  Mexico.  I^he  position  of  the  shoal  is  shown  in  tiie  annexed  sketch. 
It  lies  in  an  important  thoroughfare  for  vessels  bound  into  the  Gulf,  and 
Si  not  now  marked.  My  attention  has  been  called  to  this  subject  by 
▲ssistaiit  F.  H.  Gerdes,  of  the  Coast  Survey,  who  made  the  reconnais- 
•ance  of  ^e  FlcMrida  keys  and  reefs,  and  who  has  presented  two  draw- 
11^9— one  for  a  beacon  to  serve  as  a  light-house,  and  the  other  for  a 
ample  beacon — which  are  at  the  disposal  of  the  department,  if  their 
txmimunication  is  desired.  I  send  nerewith  a  letter  of  Lieutenant 
Commandiuff  John  Rodgers,  United  States  navy,  assistant  in  the  Coast 
fiturvey,  in  charge  of  the  hydf ographic  party  on  the  coast  of  Florida, 
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to  Mr.  Gerdes,  in  reply  to  his  Inquiries  relative  to  the  necessity  for  a 
light  on  the  Rebecca  shoal,  and  to  the  plan  for  a  structure  to  contain  it. 

Very  respectfully,  yours, 
^  •  A.  D.  BACHE, 

Superintendent  United  Siates  Coast  Survey^ 
Hon.  Thomas  Corwin, 

Secretary  of  the  Treasury. 


Coast  Survey  Office, 
Washington  October  21,  1861. 

Dbar  Sir:  In  reply  to  your  letter  of  this  morning,  I  beg  Ifeave  to 
My  that  I  think  no  doubt  can  exist  in  the  mind  of  any  person  a,cquain1^ 
ed  with  the  facts  of  the  case,  as  to  the  great  necessity  to  commerce 
ef  a  beacon  on  the  Rebecca  shoals. 

The  passage  between  the  Marquesas  keys  and  the  Tortugas  is  a 
/great  thcanoQghfare  for  vessels  bound  into  the  Gulf  of  Mexico.  By 
taking  this  passage  the  time  to  ports  in  the  gulf  is  shortened  more  than 
the  mere  distance  cut  off,  since  the  current  is  thereby  avoided 'sooner. 
To  sail  vessels  this  is,  in  light  or  head  winds,  of  the  greatest  impor- 
tance. 

The  shoals  which  lie  in  this  passage  are  very  dangerous,  and  th^e 
is  now  no  mark  for  them.  For  want  of  some  such  mark,  scarcely  a 
day  passes  without  many  vessels  running  a  great  risk  of  injury  or  loss. 

The  beacon  of  which  I  saw  a  draught  in  your  rooin  would  undoubtedly 
stand ;  the  plan  combining  great  strength  with  little  surface. 

Any  beacon  put  on  the  Rebecca  shoals  should  be  built,  as  the  one 
'you  propose,  with  reference  to  its  ultimate  conversion  into  a  light-house. 

I  would  prefer,  however,  that  the  whole  structm*e  should  be  of  iron, 
rather  than  part  wood. 

With  a  given  strength,  iron  offers  so  much  l<^ss  sur&ce  to  the  wind 
or  sea,  and  it  is  of  so  much  greater  durability,  that  the  increased  cost 
of  iron  is  by  no  means  commensurate  with  its  advantages.  ' 
Very  respectfully,  your  obedient  servant, 

JOHN  RODGERS, 
Lieutenant  U.  S.  N.^  and  Assistant  Coast  Survey. 

F.  H.  Gbrdes,  Esq., 

United  States  Coast  Survey.     - 


APPENDIX  No.  36. 

Report  of  Lieutenant  Commanding  C.  P.  Patterson^  United  States  navy\ 
to  the  Superintendent  of  the  Coast  Survey^  on  buoys  and  bectcons  Jbr  enr 
trance  to  Mobile  bay.  . 

Coast  Survey  Office, 

August  20,  1849. 

flhi:  The  folk) wing  report  upon  the  location,  &c.,  for  buoys  and  beai^ 
oon^  fiir  the  entrance  to  Mobile  bay  is  respectfully  submitted; 
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Buoys,  '    * 

1 .  A  buoy,  or,  far  better,  a  boat-buoy,  with  a  heavy  bell,  just  outside 
the  bar,  in  eight  and  three-quarters  fathoms,  soft  bottbm,  wiA  Sand 
Island  light-house  bearing  north  22^  west,  and  distant  from  the  bar  one 
mile.  A  buoy  is  necessary  at  this  place  at  all  times,  but  much  more 
so  during  the  thick,  hazy,  and  foggy  weather,  prevailing  nearly  through 
the  most  active  season,  when  a  beU  would  be  of  great  benefit. 

2.  A  buoy  off  the  south  end  of  West  Bank,  in  twenty-five  feet  water, 
with  Sand  Island  light-house  bearing  south  11°  30'  west,  distant  1.78 
mile,  oa  a  range  of  Mobile  light-house,  on  West  Umbrella  Tree. 

3.  A  buoy  off  the  north  end  of  West  Bank,  in  forty-eight  feet  water, 
.With  buoy  2  bearing  south  11°  30'  west,  in  range  with  Sand  Island 
light-house,  distant  1.68  mile,  and  Mobile  light-house  bearing  south  56^ 
SO'  east,  distant  1  mile.  The  line  joining  buoys  Nos.  2  and  3  will  clear 
West  Bank. 

4.  A  buoy  off  the  southwest  end  of  Middle  Ground,  in  twenty-five  feet 
water,  with  Mobile  light-house  beaiing  south  28°  30'  east,  distant  1:66 
mile. 

6.  A  -buoy  on  the  northeast  edge  of  West  Bank,  opposite  to  the 
southeast  end  of  the  Middle  Ground,  with  buoy  4  bearing  south  42° 
30'  east,  distant  1.82  mile.  The  line  joining  buoys  Nos.  3  and  5  will 
clear  the  northeast  edge  of  West  Bank. 

6.  A  buoy  on  the  twelve-feet  spot  (northeast  end)  of  the  Middle 
Ground. 

7.  A  buoy  on  the  southwest  point  of  the  spit,  in  nine  feet  water. 
These  buoys  should  be  large,  and  of  such  construction  as  to  be  seen 

some  distance;  and  of  such  form,  and  so  colored,  as  to  be  known  when 
seen  in  foggy  weather,  and  to  point  out  on  which  side  they  are  to  be 
passed.  The  system-  adopted  for  this  purpose  should  be  based  upon 
the  principles  proposed  by  the  late  Lieutenant  G.  M.  Bache,  United 
States  navy,  in  a  report  upon  the  buoys  of  Long  Island  sound. 

•  • 

Beacons — Entrance  to  Mobile  Bay. 

1.  A  beacon  on  Sand  island,  with  the  HgHt-house  bearing  north  22° 
west,  distant  245.foet.  To  cross  the  bar  with  beacon  on  the  light- 
house. 

2.  A  beacon  on  Sand  island,  with  light-house  bearing  south  83° 
west,  distant  145  fret,  and  beacon  1  bearing  south  11°  west,  distant 
250  feet,  so  that  beacon  2,  in  range  of  beacon  1,  shall  clear  die  west 
bank« 

3.  A  beacon  on  Revenue  point,  the  south  end  of  east  bank.  This 
beacon  would  bear  nearly  the  same  relation  to  this  entrance  that  the 
"Rower  beacon"  bears  to  that  of  New  York. 

4.  A  beacon  on  Mobile  point,  with  the  light-house  bearing  south  34° 
east,  distant  lio  feet,  near  the  wjiler,  and  on  the  range  of  the  black 
barrel  over  the  chimney  of  the  frame-house  on  middle  of  light-house ; 
to  lead  through  the  channel  between  the  southwest  point  of  the  Middle 
Ground  and  northeast  edge  of  West  Bank. 

5.  A  beacon  on  Mobile  point,  with  the  light-house  beani^  north  46? 
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80'  east,  distant  —  feet;  and  beacon  4  bearing  north  16®  30'  east,  dis- 
tant 240  feet;  so  that  beacon  5,  on  beacon  4,  shall  clear  east  bank,  and 
beacon  5,  on  light-house,  shall  lead  into  the  east  end  of  Sand  Island 
channel. 

I  would  propose  diat  beacons  1  and  4  have  red  lights,  and  beacons 
2  and  5  white  lights.  Flashing  and  fixed  lights  would  do  better,  but 
are  more  expensive.  It  would  not  be  necessary  to  light  beaccm  3,  and 
it  would  be  an  advantage. 

It  would  not  be  required  to  see  these  beacons  more  than  three-and- 
ayhalf  miles ;  therefore,  arcs  of  single  reflectors  (or,  better,  the  Argand 
burner,  with  a  single  wick^  would  be  sufficient;  and  they  need  not  be 
over  twelve  or  fifteen  feet  m  height,  made  strongly,  of  rough  wood. 

Beacons  2,  3,  and  5  should  be  black;  beacon.  2,  because  it  would 
show  against  the  sky,  and  to  distinguish  it  from  beacon  1,  (as  in  red 
and  white  lights,  flashed,  &c.;)  beacon  3,  because  it  shows  a^inst  the 
sky;  beacon  5,  because  it  shows  against  the  sky,  and  to  distinguish  it 
from  beacon  4.  Red  would  probably  be  a  better  color  than  black. 
Beacon  1  should  be  black  (or  red)  on  the  southeast  side,  as  it  would 
show  against  the  white  of  Sand  Island  light-house,  and  white  on  the 
north  side,  to  distinguish  it  fi'om  beacon  2.  Beacon  4  should  be  white, 
as  it  would  show  against  the  green  gbcis  of  the  fort,  and  to  distinguish 
it  from  beacon  5.  These  beacons  could  be  re-erected  and  kept  lighted 
at  a  small  expense,  and  no  additional  assistance,  would  be  required  to 
the  light-house  keepers  to  keep  them  up.  A  buoy  on  the  northwest  end 
of  the  northwest  Pelican  shoal,  and  a  beacon  on  Dauphin  island,  so 
placed  that  a  bearing  upon  it  would  be  the  course  into  Pelican  pass 
from  outside,  would  be  very  useful  to  the  mail-steamboats  between 
Naw  Orleans  and  Mobile  during  the  winter  months,  when  the  north 
winds  prevail,  and  the  water  is  too  low  for  them  to  use  Grant's  pass, 
the  inside  route. 

At  present  the  marks  for  this  entrance  are  very  inferior;  those  for  the 
West  Bank  can  scarcely  be  called  such  at  aU ;  and  the  mark  leading 
through  between  the  Middle  Grounds  and  the -northeast  edge  of  West 
Bank  is  of  the  rudest  kind,  small,  and  during  hazy  weather  can  scarcely 
be  seen,  except  with  the  sun  to  the  westward.  In  foggy  or  thick 
weather,  though  knowing  themselves  oflf  the  bai",  from  the  soundingi 
and  bottom,  yet  these  cannot  give  their  position  with  sufliicient  accuracy 
to  allow  the  pilots' Jo  cross  the  bar,  which  a  bell-buoy  would  enable 
them  to  do  with  great  ease.  The  entrance  to  this  bay,  through  which 
passes  a  yearly  commerce  of  twenty  millions,  has  no  other  marks  oac 
safeguards  than  the  two  light-houses,  which  are  very  inferior  to  thq 
third  order  of  French  lights. 

I  would  therefore  respectfully  urge  the  great  necessity  of  calling  the 
early  attention  of  the  department  to  these  ouoys  and  beacons- 

I  will  merely  state,  that  during  the  past  year  $40,000  worth  of  prop? 
erty  has  been  lost  on  or  near  3ie  bar,  and  $20,000  and  upwards  has 
been  paid  for  salvage;  and  this,  in  the  opinion  of  all,  for  want  of  gopd 
marks  to  clear  the  dangers. 

These  amounts  I  wul  forward  as  soon  as  they  are  obtained  from  the 
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i^ent  of  the  underwriters  at  Mobile,  who  promised  to  forward  diem  to 
me.    The  precise  amount  of  loss  and  salvage,  however,  is  over  S60,000. 
Very  respectfully,  your  obedient  servant, 

C.  R  PATTERSON, 
Lieutenant  Commanding^  and  Atsistant  Coast  Survey. 
Professor  A.  D.  Bache, 

Superintendent  United  States  Coast  Survey. 


APPENDIX  No.  36. 

Beport  of  Lieutenant  Commanding  C.  P.  Patterson^  United  States  iiatiy,  la 
the  Superintendent  of  the  Coast  Survey,  on  buoys /or  Cat  and  Ship  Island 
,    harbors. 

'  Coast  SimvEv  Office,  ' 

Washington,  August  20,  1851. 

8m:  The  following  report  upon  the  location,  ^c,  of  buoys  for  Cbi 
and  Ship  Island  harbors  is  respectftilly  submitted: 

1.  A  buoy  just  outside  of  Ship  Island  bar,  in  twenty*three  feet  water, 
bird,  sandy  bottom,  with  the  west  Md  of  Ship  island  bearing  north  d3P 
east,  to  cross  the  bar  in  that  course. 

2.  A  buoy  off  the  east  end  of  8pade-fish  shoal,  (off  north  spit  of  Cat 
island,)  in  sixteen  feet  water,  soft  bottom^  with  Cat  Island  hght^housa 
just  on  with  north  point  of  north  spit. 

3.  A  buoy  on  northeast  edge  of  Cat  Island  bar,*  with  the  west  end  of 
Ship  island  bearing  north  66^  east,  distant  six  miles,  south  ^id  of  soudi 
a  lit  of  Cat  island  tearing  north  71°  west,  distant  two  and  a  half  miles; 
a^  Sand  Hill  bearing  north  5^  west.  • 

4.  A  buoy  at  the  southeast  end  of  Cat  Island  channel,  in  eighteen 
fd3t  water,  soft  bottom,  with  south  end  of  south  spit  bearing  11^  SO' 
west,  distant  one  and  a  half  mile;  so  that  a  course  of  south  71^  west* 
distant  two  and  one-fifth  miles,  between  beacons  3  and  4,  shall  lead 
through  the  channel  civet  the  bar. 

5.  A  buoy  on  the  north  side  of  Cat  Island  channel,  near  the  north- 
west end  of  the  mud-hole,  eighteen  feet  water,  hard  bottom,  with  the 
ioath  point  of  south  spit  bearing  north  73^  east,  distant  one  and 
ans-diird  mfle ;  and  Cat  Island  light-house  bearing  north  36^  west,  dis* 
tant  four  miles.  , 

6.  A  buoy  off  Potato  Hill,  with  Cat  Island  light-house  bearing  north 
0^  west,  distant  two  and  a  half  miles.  This  buoy  should  be  placed  off 
the  southwest  point  of  Potato  Hill,  in  eighteen  feet  water. 

7.  A  buoy  off  the  east  end  of  Pistol  shoal,  in  eighteen  feet  water, 
with  Cat  Island  light-house  bearing  north  24®  west,  distant  t\Vo  and  two- 
thirds  miles;  and  the  northwest  point  of  Isle  au  Pied  bearing  south  42*^ 
eastirdistant  one  and  two-thirds  mile. 

8.  A  buoy  off  the  north  edge  of  Pistol  shoal,  in  sixteen  feet  water, 
^th  Cat  Island  L'ght-house  bearing  north  52®  east,  distant  tliree  miles^ 
and  buoy  No.  7  bearing  south  71®  east,  distant  one  and  a  half  mile. 

9.  A  buoY  off  the  west  end  of  Pistol  shoal,  in  eighteen  feet  water, 
with  Cat  Ismnd  light-house  bearing  north  52^  east,  distant  four  and  a 
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half  miles;  and  buoy  No.  8  bearing  north  70^  east,  distant  one  aiid.,a 
half  mile. 

The  want  of  land-marks  makes  the  necessity  of  so  great  a  number  of 
buoys. 

The  increasing  commerce  of  the  coast  will,  in  time,  demand  greater 
facilities  for  navigation,  in  several  beacons  and  an  increased  number  of 
buoys;  but  the  buoys  named  above  are  deemed  sufficient  lor  present 
purposes. 

The  importance  of  the  channel  south  of  Cat  island,  through  which  a 

larffe  portion  of  the  smaller  trade  to  and  from  New  Orleans  must  pasSt^ 

aria  o!  Ship  Island  harbor,  as  one  of  reiuge,  will  be  ^ongly  felt  as  this 

trade  increases,  which  it  is  rapidly  doing.  ' 

Very  respectfully,  yours, 

C.  P.  PATTERSON, 
JLievteruint  Commanding^  and  A^iUnnl  Coast  Survey. 
Prof.  A.  D.  Bache, 

Superintmient. 


APPENDIX  No.  37- 

Letter  of  the  Supert$Uendent  qf^  the  Coast   Survey  to  James  E,  Saunien^ 
esq.j  (f  Mobile^  c€mmuni(^ling  sailifig  directions  for  Horn  Island  pass* 

'     U.  S.  Coast  §tJRVBY  Office, 

Wasliington^  Mny  27,  185 1. 

Dear  Sir  :  tJpon  the  receipt  of  your  communication  of  March  21st, 
I  addressed  letters  on  the  subject  to  the  assistants  engaged  en  the  Coast 
Survey  in  the  locality  embraced  in  your  inquiries.  Answers  to  those 
letters  I  have  just  received,  and  with  pleasure  communicate  to  you  sucb 
information  as  the  operations  of  the  Coast  Survey  enable  me  to  furnish* 
I  wish  that  that  information  was  more  definite;  but  the  hydrpgraphical 
survey  of  Mississippi  sound  is  as  yet  incomplete,  and  that  at  Grand 
bay  has  not  yet  been  commenced.  When  the  latter  is  made,  it  is  poen- 
sible,  though  not  probable,  that  better  water  may  be  discovered  in  that 
bay  than  indicated  by  present  information. 

To  pass  through  Horn  Island  pass,  bring  Round  Island  light-house  to 
range  about  150  yards  over  the  east  end  of  Horn  island,  and  the  woodk 
on  Petit  Bois  island  to  bear  E.  J  N.  There  are  here  about  four  fathoms  di 
water,  whence  a  north  course  will  take  a  vessel  over  the  bar  in  not  lesi 
than  fourteen  feet  water,  passing  close  to  the  spit  of  Horn  islnnd,  (within 
100  yards,)  after  passing  three-quarters  of  a  mile  inside  of  Horn  island^ 
or  until  Round  Island  light-house  bears  WNW.,  stand  ea>»t,  (to  avoid  tbd^ 
shoal  of  La  Grande  Batture,)  until  the  west  end  of  Grand  Batture 
island  bears  about  N.  by  W.  Along  this  line  there  are  from  eighteen  to 
twenty  feet  water.  A  NNE.  course  will  then  take  a  vessel  to  the  mouth 
of  Grand  bay;  or  a  direct  course  may  be  made  for  Point  aux  PineSii 
until  opposite  the  mouth  of  Grand  bay,  (the  water  gradually  shoaling 
to  eleven  feet,)  which  lies  between  two  spits,  (bare  at  low  water,)  ana 
is  about  three  hundred  yards  in  width.     Across  the  bar,  at  the  entrance 
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or  Grand  bay,  nine  feet  water  can  be  carried  at  high  tide.  Inside  of 
the  bar  the  water  suddenly  deepens  to  four  fathoms,  and  thence  grad- 
ually shoals  to  the  mouth  of  Heron  bayou,  which,  I  presume,  is  the 
••  creek"  to  which  you  refer.  At  the  mouth  of  the  bayou  there  are  three 
feet  at  high  water ;  but  a  continuous  strong  north  wind  will  so  depress 
the  water  in  the  bay  as,  at  such  times,  to  leave  the  mouth  of  the  bayou 
bare  at  low  water.  There  is  no  bar  of  hard  bottom  at  its  mouth,  the 
whole  being  a  muddy  flat,  through  which  scarcely  any  appearance  of 
a  channel  can  be  traced. 

-  There  is  no  difl5culty  or  danger  in  the  navigation  to  the  eastward  of 
<3rand  Batture  shoal,  the  bottom  being  smooth  and  even,  (soft  tiiud,) 
and  shoaling  gradually  to  "  Isle  aux  Herbes."  In  beating  against  a  hard 
wind  between  Grand  Batture  shoal  and  Petit  Bois  island,  the  lead  will 
always  indicate  an  approach  to  the  shoal,  which  is  of  hard  mud,  while 
the  bottom  is  elsewhere  soft  and  sticky. 

I  trust  that  the  preceding  conveys  the  information  sought  by  your  in- 
quiries, and  shall  be  gratified  if  it  prove  to  be  of  any  service  to  yoii. 

Yours,  respectfiilly,  &c.,  •  * 

A.  D.  BACHE, 
Superintendent  United  States  Coast  Survey. 
Babies  £•  SAUifDSRS,  Esq.,  Mobik. 


•     APPENDIX  No.  38. 

Mepart  of  the  Superintendent  of  the  Coast  Survey  to  the  Secretary  of  the 
Treasury  on  light-houses  in  Galveston  bay^  tvith  a  report  of  Lieuiemami 
Commanding  Craven^  United  States  navy,  assistant  in  coast  survey. 

Coast  Survey  Office,  June  17,  1851. 

Sir:  I  have  the  honor  to  report  in  relation  to  the  light-houses  in  Gat 
Veston  bay,  for  which  appropriations  are  made  in  the  act  of  March  3, 
1851,  and  in  relation  to  which  preliminary  surveys  have  been  required 
by  the  department.  The  lights  are  numbered  30,  in  the  hsts  heretofore 
transmitted,  and  renewed  in  my  communication  of  the  13th  instant. 

The  three  proposed  lights  are  required  for  the  navigation  of  Galves- 
ton bay;  and  their  relation  to  each  other  is  shown  on  the  annexed  chart 
by  the  positions  marked  "  Half-Moon  shoal,"  "  Red  Fish  bar,"  and 
•*  Clopper's  bar."  The  detailed  charts  show  the  locations  more  par- 
ticularly of  the  lights  at  Clopper's  bar  and  Red  Fish  bar,  and  the  char- 
acter of  the  navigation  of  the  bay,  the  purposes  of  which  they  are  to 
subserve.  For  details  in  regard  to  the  lights  I  refer  to  the  report  of 
Lieutenant  Comnianding  T.  A.  M.  Craven,  United  States  navy,  assist- 
ant in  the  c*oast  survey,  which  accompanies  this  report. 

I  concur  with  Lieutenant  Craven  in  recommenciing  a  light-house  as 
placed  on  the  chart,  at  Clopper's  bar;  also  in  recommending  a  light- 
house placed  as  on  the  chart,  at  Red  Fish  bar.  I  am  of  opmion  that 
the  sites  at  Red  Fish  bar  and  at  Hall-Moon  shoal  should  each  be  exam- 
ined by  a  competent  engineer,  in  reference  to  the  doubts  expressed  by 
Lieutenant  Craven  as  to  the  stability  of  the  foundation,  or  that  an  ade-^ 


S.  Doc.  3.  505 

quate  guarantee  should  be  obtained  to  secure  the  government  against 
loss  should  a  contract  be  made  for  the  construction  of  these  light- 
houses. If  this  examination,  which  should  be  accompanied  by  bormffs 
to  ascertain  the  character  of  the  substrata,  should  prove  satisfactoiy  m 
its  results  at  either  of  the  sites,  or  if  an  adequate  guarantee  should  be 
obtained  in  regard  to  the  structures,  then  I  would  recommend  the  con- 
struction of  a  light-house  on  screw  piles  at  Red  Fish  bar,  and  at  Half- 
Moon  shoal.  While  the  reasons  given  by  Lieutenant  Craven  for  placing 
a  light-boat  near  Half-Moon  shoal,  instead  of  a  light-house,  show  that 
caution  is  necessary,  they  are  not,  in  my  mind,  conclusive  against  the 
construction  of  the  liffht-house,  as  the  shoal  appears  to  be  composed  of 
sand  and  shells,  .and  is  in  the  interior  of  the  bay. 

Solid  structures,  which  will  obstruct  the  water  way,  are  not  at  aU 
adapted  to  the  two  upper  positions  in  the  bay. 

The  lights  should  be  all  of  the  harbor  class.  A  small,  fourth-order 
bay-light  will  suffice  for  each.  The  "  light-houses"  are  required  by 
law  to  be  of  the  "  third  class."  The  lights  need  not  be  more  than  six- 
teen feet  above  the  surface  of  the  water  to  answer  the  purposes  required 
of  them. 

Lieutenant  Craven  recommends  the  placing  of  a  buoy  off  DoUar 
point,  for  which  there  is  no  appropriation  yet  made. 

Vei-y  rejpectlully,  yours, 

A.  D.  BACHE, 
Superintendent  United-  States  Coast  Survey, 

Hon.  Wm.  L.  HoDGB, 

Acting  Secretary  of  the  Treasury. 


Report  of  X»ieutenant  Commanding  T*  A.  M.  Craven^  United  States  navy^ 
assistant  in  the  coast  survey^  to  the  Superintendent^  in  relation  to  light" 
houses  in  Galveston  hay^  Texas. 

United  States  Schooner  Morris, 

Galveston  Bay,  May  13,  1851. 

Sir:  In  obedience  to  your  instructions  of  April  2, 1  have  made  an  ex- 
amination of  Clopper's  bar,  Red  Fish  bar,  and  Half-Moon  shoal,  and 
send  you  a  sketch  of  the  bars  on  a  scale  of  tTooT' 

Half-Moon  shoal  I  have  laid  down  on  a  general  chart  of  the  bay  of 
a  0  ^\  ^ , .  As  there  is  already  a  considerable  trade  carried  on  with  the 
upper  part  of  the  bay,  lights  are  very  much  needed  at  each  of  these 
pomts.     I  have  to  report  as  follows : 

1st,  Clopper's  bar.  At  the  mouth  of  San  Jacinto  river,  on  this  bar, 
I  found  4.5  feet,  and  it  is  situated  at  a  point  where  the  channel  makes 
a  very  short  bend.  The  bar  is  short,  and  of  hard  sand,  a  quicksand, 
liable  to  occasional  shifts.  I  would  recommend  that  a  light  of  the  third 
class  be  placed  on  the  point  of  the  sand  spit,  which  I  have  marked 
"  Light."  At  this  point  it  would  guide  vessels  clear  of  the  shoal,  ma- 
king off  from  Mesquit  knoll,  and  would  also  indicate  .the  turn  in  the 
channel,  as  it  should  be  situated  so  that  vessels  might  pass  it  close  on 
their*  port  side. 
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The  light-house  should  be  bu3t  on  iron  piles»  well  sunk  beyond  the 
sand. 

From  this  place  to  the  Red  Fish  bar  there  are  no  obstructions,  the 
soundings  being  very  regular,  eight  and  nine  feet. 

2d,  Red  Fish  bar. — ^At  this  place  a  light  is  of  such  import ailce  that 
there  has  been  one  placed  here  by  private  enterprise — the  trading  ves- 
sels paying  an  annual  subscription.  The  light  stands  on  the  key  indi- 
cated in  the  triangulation  as  "  Middle  Pass." 

I  would  suggest  that  a  light  be  placed  on  the  east  end  of  a  small 
key,  situated  about  two  hundred  ana  twenty  metres  ES£.  of  the  .pres- 
ent Ught.  As  you  will  perceive  by  the  chart,  a  better  range  can  be 
had  for  running  through  the  channel  than  at  present.  On  this  bar  there 
are  at  low  tides  4.5  quicksand.  There  is  better  water  in  the  channel 
SW.  of  the  light-house,  but  the  channel  is  so  crooked  and  so  very  nar- 
row that  it  is  rarely  used.  The  light-house  on  Red  Fish  bar  should 
be  on  iron  spikes,  sunk  to  a  good  depth ;  and  if  the  light  has  an  eleva- 
tion of  twenty-five  feet  it  will  be  quite  sufficient. 

The  light  at  present  there  is  not  elevated  more  tjian  eighteen  feet 
above  the  \^ater.     I  have  made  an  examination  of  a  shoal  off  Dollar* 
point,  on  which  there  are  three  and  a  half  feet  water,  and  would  sug- 
gest that  a  buoy  be  placed  on  its  east  side,  in  nine  feet,  which  will  give 
muddy  bottom. 

3d,  Hii  It-Moon  shoal  lies  directly  in  the  chslmel  principa|ly  used  by 
trading  vessels  and  steamers;  and  1  have  found  on  it  one  foot*  It  is  of 
small  extent,  and  has  a  channel  between  it  and  the  shore  of  sevettrfeei. 
East  of  it  the  water  is  nine  and  ten  fc«t,  and  very  regular.  This  bank 
is  composed  of  s;ind  and  $helU.  I  would  recommend  that  at  Half-Moon 
shoal  a  small  light-vessel  be  placed;  a  common  bay  sloop  of  forty  tons 
would  be  sufficit  nt.  She  should  be  coppered,  as  the  worm  is  very  d^ 
struct ive  beie;  and  her  anchor  should  have  but  one  fiuke.,  ^e  should 
be  placed  in  tf  n-feet  water,  to  the  eastward  of  the  shoal.  The  li^t 
placed  at  an  elevation  of  twenty  feet  above  the  deck  would  be  suM- 
cient;  and  lights  for  each  of  these  should  be  of  the  third  class. 

I  recomniend  a  light  vessel  at  this  shoal,  as  it  is  my  belief  that  a 
light-hf»use  built  here  would  be  undermined  by  the  current,  and  the 
sand,  thus  cut  away,  dcjposited  in  another  place,  thus  rendering  the 
light  useless.  I  believe,  too,  that  the  same  difficulty  will  be  encoun- 
tered in  a  permanent  structure  at  Red  Fish  bar,  wliere  changes  fre- 
quenth'  take  place,  but  am  not  prepared  to  say  whether  the  substratum 
will  give  sufficient  stability  to  the  piles.  I  can  best  illustrate  my  mean- 
ing by  cnlling  your  attention  to  the  fact  that  the  ste.imer  wrecked  in  the 
channel  several  years  ago  (and  the  position  of  whose  cy Under  is  gi^'en 
on  the  chart)  wlls  originally  in  five-feel  water;  the  tides  have  cut 
away  the  sand  to  about  twelve  feet,  all  about  the  wreck. 
Very  respectfully,  your  obedient  servant, 

T.  AUGS.  CRAVEN, 
Lirutenant  Commanding^  Assistant  U.  S.  Coast  Survey* 

Professor  A.  D.  Bacub, 

8uj:erin(eHdent  UaUed  States  Coast  Surccj/^ 

Washinstau* 
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APPENDIX  No.  39. 

Rej)ort  of  the  Superintendent  of  the  United  States  Coast  Svney  to  the  Sec- 
retary of  the  Treasury  y  recommending  a  light-boat  and  buoy  at  Aransas 
Pass,  and  transmit tijig  the  report  of  the  examination^  by  Lieutenant  Comr 
manding  T.  A*  M.  Craven^  United  States  navy^  assistant  in  the  coast 

survey. 

» 

Coast  SirBVEY  Station, 
Mount  Pleasant  J  Maine,  July  17,  1S51. 

Sir  :  I  have  the  honor  to  report,  in  conformity  with  the  law  approved 
March  3,  1851,  and  the  instructions  of  the  department,  that  the  exam- 
ination of  the  necessity  for  a  Lght-house  at  Aransas  pass,  Texas,  has 
been  made,  and  1  enclose,  herewith,  the  report  of  Lieutenant  Com- 
manding T.  A.  M.  Craven,  United  States  navy,  assistant  in  the  coast 
survey,  the  officer  by  whom  the  examination  has  been  made,  with  the 
accompanying  sketch  of  a  reconnaissance  of  the  locality. 
.  It  appears  clearly,  from  this  report,  that  the  facility  to  navigation 
jwoposed  in  the  appropriation  bill  is  not  "  most  suitable  for  the  exi- 
gency which  exists,"  but  that  it  is  expedient  to  place  a  light-boat  of 
lorty  tons,  with  a  harbor-light  apparatus,  instead  of  the  light-house. 
Such  a  light-boat  will  subserve  both  the  general  and  local  wants  of  trade 
and  navigation,  and  its  position  can  be  changed  to  accommodate  it  to 
the  changing  character  of  the  entrance.  1  ne  boat  can  be  securely, 
moored.  I  therefore  recommend  a  suitable  light-boat  for  Aransas  pass, 
instead  of  the  proposed  light-house.  # . 

I  would  respectfully  call  the  attention  of  the  department  to  the  fact 
Stated  by  Lieutenant  Commanding  Craven,  that  there  are  no  buoys  in 
Aransas  pass;  alsojbis  views  in  relation  to  the  position  of  the  Galves- 
ton light-boat. 

Very  respectfully,  yours, 

A.  D.  BACHE, 
Superintendent  V.  States  Coast  Survey. 

Hon.  Wm.  L.  Hodge, 

Acting  Secretary  of  the  Treasury. 


United  States  Schooner  Morris^ 

Galveston  Bay,  June  21,  1S51. 

Sir  :  ^y  the  extraordinary  inclemency  of  the  season,  I  have  been 
delayed  in  the  examination  of  Aransas  pass  (as  required  by  your  in- 
structions of  April  1)  until  the  hift  week. 

I  now  enclose  you  my  sketch  of  the  pass,  and  have  to  report  as  follows ; 

From  the  tirequent  and  rapid  changes  of  the  bar,  (which  I  will  indi- 
cate in  this  report,)  I  am  of  opinion  that  a  light-house  cannot  be  built 
at  this  place,  m  a  suitable  location,  with  any  certainty  of  its  standing 
five  years. 

The  point  in  my  reconnaissance,  designated  as  "  old  range,"  was,  in 
1846,  within  one  hundred  anU  twenty  yards  of  the  chanwU  atid  me  "  range" 
itself  was  a  UHish. '  It  is  now  three  hundred  and  fifty  metres  from  the 
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beach,  and  upwards  of  half  a  mfle  from  the  main  channeL  The  "  cap- 
stan" was  planted  in  1849  for  heaving  off  a  vessel  which  had  grounded 
in  this  channeL 

The  point  I  have  marked  as  "E  range,"  was  formerly  a  pilot's  range, 
and  fifteen  months  since  was  about  fifty  yards  from  the  beach  in  the 
channel  way ;  it  is  now  three  hundred  and  forty  metres  from  the  beach. 

You  will  see  from  the  above,  that  the  point  of  St.  Joseph  has,  for 
years,  been  making  rapidly  out  to  the  southward,  and  as  it  encroaches 
on  the  channel,  the  opposite  point  of  Mustang  island  wears  away  with 
equal  rapidity.  All  of  the  point  of  St.  Joseph,  from  the  "  old  range"  to 
the  spit  at  the  narrows,  is  a  loose  sandy  flat,  which  has  been  entirely 
formed  since  1846,  and  on  which  vegetation  has  commenced.  I  found 
an  unusual  depth  of  water  on  the  bar-r-^J  to  10  feet— which  may  be 
accounted  for  oy  the  strong  and  continued  southeast  winds  of  this  sea- 
son ;  ordinarily  there  are  from  7  to  8  feet.  The  harbor  is  a  good  one, 
and  is  a  place  of  some  little  coasting  trade,  there  being  one  or  two  settle- 
ments up  the  bay. 

I  consider  it  of  more  importance  as  a  harbor  of  refuge  than  as  one  of 
any  present  commercial  advantage,  and  am  of  opinion  that  a  light  is 
very  desirable  at  this  place.  A  sdhdl  light-vessel  oi forty  tons  and  light 
draught  may  be  anchored  inside  the  south  breakers,  in  2|  fathoms,  in 
good  holding  ground,  and  well  sheltered  from  any  storms,  the  bar  form- 
ing a  complete  breakwater.  A  light  of^urth  class  ^^iU  be  sufficient. 
The  vessel  should  be  well  coppered. 

I  have  to  report  that  the  buoys,  which  were  placed  on  the  bar,  not 
having  sufficient  ckainj  have  long  since  parted  and  gone  adrift  There 
are  at  present  no  channel  marks  whatever. 

The  soundings  oa  the  sketch  are  expressed  in  fset^  as  there  is  mnch 
irregularity  of  bottom.   I  have  thus  guarded  against  mistakes. 

The  breakers  are  long  spits  of  sand  which  are  constantly  changing 
with  every  storm,  so  thai  ranges  for  running  in  are  altering  eveiy  five 
or  six  months. 

In  connexion  with  this  subject  I  have  to  report,  that  afler  a  carefid 
examination  of  the  matter,  I  may  say,  confidently,  that  the  Ught-ship 
at  Galveston,  in  her  present  location,  is  of  scarcely  any  use  to  sea-going 
vessels.  She  is  anchored  nearly  three  miles  inside  the  bar,  and  knowing 
the  approaches  as  well  as  I  do,  I  consider  it  unsafe  to  run  for  it  at  night, 
because  of  the  difficulty  of  seeing  the  light  at  a  safe  distance  outside; 
and,  in  consequence,  a  sailing  vessel  not  "  having  hold  of  the  light," 
cannot  ascertain  her  position,  and  having  no  guide  to  her  movements, 
is  liable  to  be  swept  to  the  southward  and  westward  by  the  cuirent. 

I  know  that^it  has  been  urged  that  the  present  location  of  tlie  light-* 
vessel  is  of  great  advantage  to  coasters,  as  being  at  the  junction  of  the 
three  channels. 

The  coasting  trade,  however,  is  small,  and  is  carried  on  in  vessels 
not  exceeding  four  or  five  feet  draught.  These  vessels  alone,  save  one 
or  two  steamers  of  light  draught,  use  the  south  channel ;  they  could, 
most  of  them,  run  over  any  pait  of  the  shoal  forming  the  bar  without 
danger ;  the  sea  steamers  use  the  main  channel ;  the  north  or  cylinder 
channel  is  <Nily  used  by  two  or  three  small  craft  trading  with  the  SabinCi 
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and  which  might  safely  pass  anywhere  over  the  shoals.     These  coast- 
ing vessels,  therefore,  hardly  require  a  light,  particularly  where,  in  giv- 
ing it  to  them,  the  interest  of  the  external  commerce  sufiers. 
Very  respectfully,  your  obedient  servant, 

T-  AUGS.  CRAVEN, 
LietU.  Com.f  Assistant  U.  S.  Coast  Survey. 
Prof  A.  D.  Bache, 

Superintendent  U.  S.  Coast  Survey^  Washingtony  D.  C. 


APPENDIX  No.  40. 

Tribute  of  respect  to  the  memory  of  Lieutenant  Commanding  Wm*  F.  Mc- 
Arthur^  United  States  navy^  assistant  in  the  coast  survey. 

Intelligence  having  reached  Washington  city  of  the  death,  at  Panama^ 
on  the  22d  December  last,  of  Lieutenant  Commanding  Wm.  P.  Mc- 
Artbur,  United  States  navy,  assistant  in  the  coast  survey,  the  civilians 
and  oiHScers  of  the  army  and  navy  on  coast  survey  service  met  at  the 
office  on  Wednesday,  February. 8, 18.61,  to  pay  the  tribute  of  respect 
due  to  his  memory. 

The  meeting  bo^ng  called  to  order. 

On  motion  of  Lieutenant  Chas.  H.  McBlair,  United  States  navy, 
seconded  by  Lieutenant  Maxwell  WoodhuU,  United  States  navy, 
Alexander  Dallas  Baehe,  LL.  D.,  Superintendent,  was  called  to  the 
chair,  and  Lieutenant  Tborntcm  A.  Jenkins,  United  States  navy,  ap- 
pointed secretary.  •    ? 

Professor  Bache  addressed  the  meeting  as  follows : 

We  are  jnet  here,  as  you  all  know,  to  pay  a  melancholy  tribute  of 
friendship  and  respeqt  to  one  who  was  dear  to  us  all — dear  as  a  brother 
to  many  of  us.  Instead  of  'greeting  his  arrival  among  us,  as  we  had 
fondly  hoped,  in  health — in  the  full  Hush  of  success — we  meet  to  mourn 
over  his  loss  from  our  band. 

The  work  which  he  accomplished  will  live  forever.  Surrounded  by 
circumstances  the  most  difficult,  perhaps,  which  ever  tried  the  constancy, 
the  judgment,  the  resources  of  any  hydrographer,  he  vanquished  cir- 
cumstances. .  His  reconnaissance  of  the  western  coast,  from  Monterey 
to  Columbia  river,  and  his  preliminary  survey  there,  were  made  in 
spite  of  desertion  and  even  mutiny — in  despite  of  the  inadequacy  of 
means  to  meet  the  truly  extraordinary  circumstances  of  the  country. 
Happythat  in  his  officers  he  had  friends  devoted  to  him  and  to  their 
duties — especially  happy  in  the  officer  next  to  him  in  the  responsibilities 
of  the  work. 

Prostrated  by  an  attack  of  fever  of  a  malignant  type,*  contracted 
while  preparing  his  vessel  for  sea.  Lieutenant  McAithm*,  nevertl^eless, 
persisted  m  volunteering  6r  the  charge  of  a  hydrographic  party  on  the 
western  coast.  A  subsequent  relapse  did  not  abate  nis  determination 
to  enter  as  a  pioneer  upon  this  arduous  service — ^trying  alike  to  his 

Eowers  of  mind  and  body.     Steady  in  the  midst  of  excitement,  he  laid 
is  plans  in  the  .way  to  command  success.     Seizii^  the  peculiar  wants 
of  the  hydrography  of  that  coast,  he  applied  all  his  energies  to  supply 
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them.  The  gratitude  of  his  fellow-citizens,  then,  is  aJready  his — ^ihe 
praise  of  the  new  country,  the  resources  of  which  he  has  aided  in 
developing.  He  has  been  called  away  just  as  his  wishes  were  reali2ed9 
ample  means  furnished,  and  the  worst  difficulties  overcome.  In  his 
letter  and  report  he  urged  strongly  the  necessity  for  enlarged  appropri- 
ations, and  for  a  steam  vessel  for  the  hydrography-  The  last  letter 
from  this  office  brought  him  news  that  both  his  wishes  were  gratifiedf 
and  called  him  home  to  make  the  enlarged  arrangements  for  continuing 
his  work.  The  arrival  of  Mr.  Cutts,  with  instructions  as  late  as  the 
beginning  of  October,  confirmed  the  necessity  of  his  return,  and  he 
took  passage  in  the  steamer  Oregon,  commanded  by  his  firiend.  Lieuten- 
ant Patterson.  An  attack  of  dysentery  prostrated  him  completely,  and 
from  this,  in  spite  of  the  best  medical  attendance — of  such  nursing  and 
attendance  as  only  the  circumstances  to  which  I  referred  could  insure— 
he  rallied  but  for  a  time,  and  sank  to  his  final  rest  before  he  could  be 
landed  at  Panama.  His  remains  were  consigned  to  a  foreign  soU,  to  be 
brought,  let  us  hope,  to  his  country,  where  all  his  affections  centred. 

He  has  not  lived  in  vain.  His  name  will  ever  be  bright  in  the  annals 
of  our  survey — whether  in  the  more  usual  labors  on  the  Atlantic  coast, 
or  as  the  pioneer  on  the  shores  of  the  Pacific — always  advancing  as 
life  advanced — ^the  last  his  crowning  work. 

Professor  Bache  having  concluded  his  remarks.  Lieutenant  Washing- 
ton A.  Bartlett,  United  States  navy,  arose  and  said-— 

Mr.  Chairman  and  gentlemen:  Aftey  the  appropriate  and  feeling 
remarks  of  the  chairinan,  it  is  unnecessary  for  me  to  add  more  than  to 
say  that  when  I  left  Captain  McArthur  on  the  western  coast  he  was  in 
excellent  health  and  buoyant  spirifs,  in  view  of  what  had  been  done,  and 
what  he  hoped  yet  to  accomplish.  It  was  my  good  fortune  to  be  long 
associated  with  him,  and  that  association  caused  me  to  love  him  as  a 
brother.  I  will  not  detain  you,  but  oflfef  the  following  resolutions  for 
your  consideration :  < 

1.  Resolccd^  That  the  civilians  and  officers  of  the  army  and  navy 
engaged  in  the  United  States  Coa^t  Survey,  now  assembled  in  Wasb- 
ington,  have  received,*  with  feelings  of  deep  emotion,  the  melancholy 
inteDigcnce  of  the  death  of  Lieutenant  Commanding  Wm.  P.  McArthur, 
United  JStates  navy,  assistant  in  the  coast  survey;  and  that,  in  his 
sudden  and  unexpected  decease,  the  navy  has  lost  one  of  its  most  gal- 
lant and  accomplished  officers,  and  the  coast  survey  one  of  its  most 
zealous  and  efficient  laborers. 

2.  jRcWrcd,  That  the  successfol  reconnaissance  of  the  western  coast 
of  the  United  States,  from  Monterey  to  Columbia  river,  and  the  prelimi- 
nary survey  of  the  entrance  to  the  Columbia — accomplished  under  the 
most  pecuLar  and  extraordinary  difficulties — ^while  they  are  proofe  of 
his  unconquerable  energy,  determination  and  skfll,  have  forever  identi- 
fied the  name  of  Wm.  P.  McArthur  with  the  progress  of  the  republic 
in  the  West 

3.  Rfxohcdy  That  we  most  sincerely  sympathize  with  the  bereaved 
and  afflicted  fiimily  of  our  generous  and  warm-hearted  friend  in  their 
irreparable  loss,  and  commend  the  widow  and  orphans  to  the  gratitude 
of  the  republic,  to  whose  service  the  husband  and  father  was  so  aidendjr 
devoted  throughout  his  life. 
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4.  Rcsohedy  That  Professor  A.  D.  Bache,  Superintendent  United 
Slates  Coast  Survey;  Brevet  Major  J.  J.  Stevens,  United  States  Engi- 
neers; Lieutenant  M.  WoodhuU,  United  States  navy;  Mr.  J.  J.  Rick- 
etts,  United  States  Coast  Survey;  and  Passed  Midshipman  R.  M.  Cuy- 
ler,  United  States  navy,  be  a  committee  to  take  the  necessary  measures 
to  have  erected,  in  the  Congressional  Burying  Ground,  a  suitable  mon- 
ument, commemorative  of  the  services  and  virtues  of  the  deceased. 

5.  Resolved,  That  a  copy  of  these  resolutions  be  communicated  to 
the  Navy  and  Treasury  Departments,  with  a  request  that  they  be  placed 
on  the  fUes;  and  also  to  the  family  of  the  decease(i^  and  that  they^  be 
published. 

6.  Resolvcdj  That  the  officers  of  the  coast  survey  will  wear  a  badge 
of  mourning  for  thirty  days,  in  further  testimony  of  their  regard  for  the 
memoiy  of  the  late  Lieutenant  Commanding  Wm.  P.  McArthur. 

Major  Stevens,  in  seconding  the  resolutions,  addressed  the  meeting 
as  follows : 

I  rise,  Mr.  Chairman,  in  the  name  of  one  of  the  co-ordinate  services 
associated  on  duty  here,  to  pay  a  tribute  to  the  memory  of  Lieutenant 
McAtthur.  I  can  add  nothing  to  the  remarks  that  have  already  been 
made.     I  simply  propose  to  pay  a  tribute  of  feeling  and  respect. 

It  was  not  my  fortune  to^know  Lieutenant  McArthur  personally,  but 
I  feel  that  I  know  him  through  his  works.  They  hold  up  his  character 
as  worthy  of  all  respect  and  admiration.  .In  prosecuting  his  labors  on 
the  Pacific  shore,  he  exhibited,  a  censtancy,  an  energy,  and  a  rare  force 
of  command,  which  enabled  4iim  to  triumph  over  almost  insuperable 
difficulties.  These  qualities  would  haVe  made  him  conspicuous  in  any 
career.  .  He  possessed  all  the  elements  of  the  heroic  spirit.  Trials 
which  bowed  down  the  strength  of  strong  men,  gave  his  feeble  frame 
almost *%Dperhuman  strength;  and  he  accomplished,  in  the  midst  of 
sickness  and  physical  depression — of  mutiny  and  desertion — labors  that 
those  most  highly  favored  by  health  and  appliances  would  have  shrunk 
from.  His  example  appeals  to  us  with  irresistible  force.  How  can  we 
yield  to  despondency,  witnessing  his  lion  heart  accomplishing  its  great 
purposes — ^giving  vigor  to  a  worn-out  frame,  and  snatching  success  from 
the  elements  of  defeat. 

McArthur  was  an  ornament  to  both  services  with  which  he  was  con- 
nected—*to  that  larger  service,  the  profession  of  his  youth,  in  which  he 
took  such  pride,  and  that  other  service,  to  which  his  maturer  yetirs  hate 
been  applied.  He  has,  in  the  words  of  the  resolution,  forever  identified 
his  name  with  the  progress  of  the  republic  in  the  West.  It  has  gotie 
into  history,  and  will  henceforth  be  associated  with  those  of  Decatur 
and  of  Perry. 

The  resolutions  having  been  agreed  to  unanimously^  the  meeting 
adjourned  sine  die* 

A.  D.  BACHE,  Chairman. 

Thornton  A.  Jenkins,  Secretary. 
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APPENDIX  No.  41- 

Report  of  the  SuperxTitendent  of  the  Coast  Survey  to  the  Secretary  of  the 
Treasmy^  showing  the  most  suitaUe  site  for  a  Light-hause  al  Point  Conr 
ceptiauy  California* 

Coast  Survey  Office, 

March  13,  18$1. 

Sir:  I  transmit  herewith  a  sketch  of  Point  Conception,  California, 
fiimished  by  the  c^cer  of  the  coast  survey  on  that  coast,  for  the  pur- 
pose of  showing  the  most  suitable  site  for  a  light-house  in  that  vicinity. 

This  is  a  steep,  rocky  point,  projecting  into  the  sea,  240  feet  hiffh; 
at  the  point  selected  for  the  site  of  the  tower  286  feet  broad,  533  ieet 
to  the  pitch  of  the  point;  and  the  whole  lengthuof  the  piojectioai -832 
feet.  . 

It  has  been  ascertained,  by  a  careful  examination  and  inquiry,  that 
the  point  Arguillo,  to  the  northward,  is  not  the  best  location.  All  who 
have  been  consulted  on  the  subject  agree  in  recommending  the  jloint 
marked  oa  the  sketch  0  as  the  best  position  for  the  li^ht.  It  will  be 
seen  from  the  accompanying  tracing  oi  the  coast  of  Caliiomiat  on  either 
side  of  Point  Conception,  that  it  trends  about  NW^and  S£.  A  first- 
order  seacoast  light,  with  a  lantern  thirty  or  forty  feet  frcm  the  base  of 
the  tower,  will  be  seen,  under  ordinary  circumstances,  twenty-five  to 
twen^-eight  nautical  miles  from  the  4^^^  ^^  ^^  ordinary  merchant 
vessel.  . 

It  is  deemed  highly  importajft  that  this  should  be  a  light  of  the  first 
order,  according  to  the  European  classification,  illuminating  two  hun- 
dred and  eighty  degrees  of  the  horizon,  to  subserve  all  the  purposes  of 
navigation.  .       • 

The  light  on  Point  CcMiception  should  be  made  a  revolving  or  flash- 
ing light,  to  enable  the  proper  distinctions  to  be  made  in  those  on  either 
side,  and  nearest  to  it. 

Very  respectfiilly,  yours, 

A.  D.  BACHE, 
Siqperiniendent  U.  S.  Coast  Survey. 

Hon.  Thos.  Corwin, 

Secretary  of  the  Treasury. 
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Report  of  the  Superintendent  of  the  Untied  States  Coast  Surrey  to  the  Sec  \ 

.    retary  of  the  Treanary^  an  the  latitude  and  longitude  of  Point  Concept 
tionf  JCalifomia. 

Coast  Survey  Officb, 

March  22,  1851. 

Sni:  The  latitude  of  the  coast  survey  station  at  Poiqt  Conception, 
Califermat  has  been  determined  fipom  observations  by  Assistant  George 
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Davidson,  to  be  34^  26'  66"  north,  and  the  longitude  120^  2B'  6",  or  in 
time  8A.  01m.  48».  west  of  Greenwich  Observatory. 

Yours,  very  respectfully, 

A.  D.  BACHE, 
8%^perifUendent  V.  8.  Coast  Survey^ 
Hon.  W.  L.  Hodge, 

Acting  Secretary  of  the  Treamry. 


APPENDIX  No.  42. 

Letter  of  Superintendent  of  Coast  Survey  to  Secretary  of  Treasury^  com' 
municating  a  report  of  A.  M.  Harrison^  esq,,  sub-assistant  in  coast 
survey^  on  a  site  for  a  light-house  on  Point  Pinos^  near  Monterey ^  Cal- 
ifornia. 

Coast  Survey  Oppicb, 

March  14,  1851. 

Sir  :  I  have  the  honor  to  transmit  herewith  a  sketch  of  Point  Pinos, 
near  Monterey,  California,  the  site  recommended  in  the  accompanying 
report  for  the  Ught-house  near  Monterey,  for  which  an  appropriation 
was  made  at  the  1st  session  of  the  31st  Congress.  I  concur  in  the  re- 
commendations contained  in  the  report.  The  choice  of  the  site,  be- 
tween the  three  points  designated,  might  be  left  to  the  engineer  charged 
with  the  construction  of  the  light-houses. 

Very  respectfully,  yours, 

A.  D.  BACHE» 
Superintendent  U.  S.  Coast  Survey. 
Hon.  W.  L.  Hodge, 

Acting  Secretary  of  the  Treasury. 


Camp,  Point  Pinos,  near  Monterey,  Upper  California, 

January  28,  1851. 

Dear  Sir:  This  report  accompanies  a  tracing  of  the  plane  table 
map  of  Point  Pinos,  including  the  extreme  end  of  the  pomt  and  the 
vicmity  towards  Point  Cypress  on  one  side,  and  Monterey  on  the  other* 
on  a  scale  of  TirJinr*  It  gives  the  ground  in  the  region  of  the  most 
suitable  position  for  a  light-house,  showing  its  character,  elevation,  &e. 

Point  Pinos  is  a  pine-covered,  rock-bound  projection  of  land,  ex- 
tending in  a  N  W.  direction  from  Monterey  to  the  distance  ot  about  three 
miles,  rising  gradually  from  the  water's  edge,  and,  from  its  j)osition,  af- 
fording complete  shelter  from  the  SE.  wmds  to  vessels  at  anchor  oflT 
the  town.  I'he  whole  shore  of  the  point  from  near  Monterey  to  Point 
Cypress  is  very  rocky,  and,  except  in  the  calmest  weather,  there  is 
a  heavy  surf  from  the  swell  of  the  ocean,  rendering  a  landing  in  the 
boats  exceedingly  dangerous,  if  not  impossible. 

I  have  marked  upon  the  tracing  three  positions,  (a,  ft,  c,)  in  each  of 
which  a  light-house  may  be  placed^  each  having  its  sAvantages. 
33 
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(a)  as  shown  in  the  tracing,  is  in  the  pines,  its  advantage  over  the 
other  two  being  its  elevation;  but,  in  order  to  be  seen  to  the  seaward, 
and  by  vessels  leaving  the  harbor,  it  will  require  a  great  deal  of  clear- 
ing.    The  ground  is  sandy  and  pretty  firm. 

(6.)  This  position  is  in  the  small  sand-hills.  The  site  commands  a 
fine  view  to  seaward,  and  requires  Uttle  if  any  clearing. 

Judging  fi^om  the  nature  of  the  point,  it  is  to  be  presumed  that  be- 
neath die  sand  there  is  a  rocky  substructure  ibr  a  ibundation,  although 
it  may  be  at  a  considerable  depth. 

{c)  is  the  level  surface  of  the  rocks,  covered  with  wild  shrub.  Its 
foundation  is  good,  but  it  is  cut  off  fi'om  the  main  shore  at  high-tide ; 
the  distance  being  103  metres  (112.6  yards.)  The  islet  is  about  80 
square  metres  (95  square  yards)  in  area,  and  about  ten  feet  above  high- 
Water  mark.  The  main  objections  to  it,  as  a  site  fer  a  Ught-house, 
consist  in  its  small  size,  its  isolation  fi'om  the  main-land  at  high  tide, 
and  an  uncertainty  as  to  how  long  it  will  stand  the  force  of  the  sea. 
It  is  exposed  to  the  fiill  violence  of  all  seaward  winds,  and  many  of  the 
rocks  in  the  vicinity  have  been  undermined  and  have  fallen.  It  is  also 
possible  that  in  severe  gales  the  sea  washes  over  it. 

The  distance  at  which  the  light  from  the  lantern  of  a  light-house  40 
feet  in  height  would  be  visible  if  placed  on 

(a)  would  be 13  miles. 

(b) do.. 11      " 

(c) do 9      " 

The  sector  of  visibility  of  the  light  from  seaward  would  be  110^ 
from  the  south,  round  through  the  west,  to  north. 

The  line  (x)  shows  the  general  run  of  the  shore  towards  Monterey, 
and  (y)  towards  Point  Cypress. 

I  have  before  spoken  of  the  difficulty  of  landing  on  the  point,  but 
the  town  is  only  about  three  miles  distant,  and  there  is  a  good  road  run- 
ning to  the  end  of  the  point. 

Fine  spring-water  can  be  obtained  in  the  immediate  neighborhood, 
and  the  land  is  sufficiently  rich  for  the  purposes  of  cultivation  almost 
anjrwhere  on  the  western  side  of  the  pomt. 

There  is  a  quarry  of  coarse  limestone  near  the  town,  but  whether 
suitable  for  building  purposes  or  not  I  am  not  informed. 

If  it  is  proposed  to  erect  a  fog-signal  here,  (and  the  fog  is  very  frequent 
and  thick  in  the  winter,)  there  are  many  places  on  the  rocks  equally 
suitable  for  the  purpose,  as  may  be  seen  by  a  reference  to  the  map.  I 
have  inserted  the  true  and  the  magnetic  meridian — ^the  former  given 
me  by  Assistant  Davidson,  and  the  latter  obtained  approximately  by 
the  compass  attached  to  my  plane  table. 
Very  respectfiilly,  your  obedient  servant, 

A.  M.  HARRISON. 
Sub-Assistant  U.  8.  Coast  Surveij. 
Prof.  A.  D.  Bache, 

Superintendent  U.  S.  Coast  Survey^  Washington^  D.  C. 
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APPENDIX  No.  43. 

Report  of  ike  St^perintendeTit  of  the  Coast  Survey  to  the  Secretary  of  the 
Treasury^  recommending  a  light-house  at  Point  Loma^  near  San  Diego^ 
California;  with  the  report  of  Sub^AssistatU  A.  M.  Harrison  on  the 
same. 

Coast  Survey  Office, 

November  22,  1861. 

Sir:  In  conformity  with  the  instructions  of  the  Treasury  Department, 
I  have  caused  a  survey  to  be  made  for  the  sight  of  a  light-house  at 
Point  Loma,  near  San  Diego,  California,  for  which  an  appropriation 
was  made  by  act  of  Congress  approved  September  28,  1860.  I  send 
herewith  a  sketch,  showing  the  locality  proposed  for  the  Ught,  and  its 
.relations  to  the  harbor  of  San  Diego  and  its  approaches ;  also,  a  sub- 
sketch,  on  a  large  scale,  giving  the  character  ot  the  site  more  in  detail. 
In  a  few  weeks  an  engraved  harbor  chart  of  San  Diego  will  be  trans- 
mitted, to  take  the  place  of  these  sketches,  or  as  supplementary  to 
them. 

The  light  which  is  recommended  is  one  of  the  first  order,  or  a  sea- 
coast  light,  to  be  placed  on  the  bluff  in  the  position  marked,  in  a  tower 
(say)  twenty  feet  high.  The  range  will  thus  be  31.7  statute  miles,  and 
the  light  will  be  visible  beyond  the  Coronados,  and  over  a  sector  of 
the  horizon  of  about  187*^. 

A  small  harbor-light  is  further  recommended  on  Ballast  point,  at  the 
place  marked  in  the  sketch,  as  a  leading  light  up  the  bay.  Its  eleva- 
tion may  be  fifteen  feet. 

I  append  the  report  of  Sub-Assistant  A.  M.*  Harrison,  by  whom  the 
plane  table  survey  of  Point  Loma  was  made.  The  survey  of  the  harbor 
was  made  by  Assistant  R.  D.  Cutts,  of  the  coast  survey. 

The  considerable  height  of  the  point  at  which  this  light-house  is  to 
be  placed  induced  me  to  withhold  the  report  of  Mr.  Harrison,  and  any 
recommendation  concerning  it,  until  I  had  consulted  him  as  to  the  prob- 
ability of  interference  from  fog.  He  reaflBrms  his  opinion  of  the  pro- 
priety of  the  site,  after  considering  this  objection. 

In  recommending  lights  for  the  western  coast,  I  have  not  advised  that 
any  of  them  be  revolving  Ughts,  except  in  the  case  of  Point  Concep- 
tion, conceiving  that  at  present,  until  facilities  for  repairs  of  machinery 
and  the  number  of  lights  are  increased,  it  is  inexpedient  and  unneces- 
sary to  resort  to  such  a  distinction. 

Very  respectfully,  yours, 

A.  D.  BACHE, 
Superintendent  United  States  Coast  Survey. 

Hon.  Thomas  Corwin, 

Secretary  of  the  Treasury. 


La  Plata,  near  San  Diego,  California, 

June  2,  1861. 

Dear  Sir:  This  report  accompanies  a  tracing  from  the  plane  table 
map  of  the  bay  of  San  Diego,  including  Point  Loma,  the  proposed 
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The  light-house  should  be  built  on  iron  piles,  well  sunk  beyond  the 
sand. 

From  lliis  place  to  the  Red  Fish  bar  there  are  no  obstructions,  the 
soundings  being  very  regular,  eight  and  nine  feet. 

2d,  Red  Fish  bar. — At  this  place  a  light  is  of  such  importailce  that 
there  has  been  one  placed  here  by  private  enterprise — the  trading  ves- 
sels paying  an  annual  subscription.  The  hght  stands  on  the  key  indi- 
cated in  the  triangulation  as  "  Middle  Pass." 

I  would  suggest  that  a  light  be  placed  on  the  east  end  of  a  small 
key,  situated  about  two  hundred  ana  twenty  metres  £S£.  of  the  .pres- 
ent light.  As  )'Ou  will  perceive  by  the  chart,  a  better  range  can  be 
had  for  running  through  the  channel  than  at  present.  On  this  bar  there 
are  at  low  tides  4.5  quicksand.  There  is  oetter  water  in  the  channel 
SW.  of  the  light-house,  but  the  channel  is  so  crooked  and  so  very  nar- 
row that  it  is  rarely  used.  The  light-house  on  Red  Fish  bar  should 
be  on  iron  spikes,  sunk  to  a  good  depth ;  and  if  the  light  has  an  eleva- 
tion of  twenty-five  feet  it  will  be  quite  sufficient. 

The  light  at  present  there  is  not  elevated  more  tjian  eighteen  feet 
above  the  \^ater.     I  have  made  an  examination  of  a  shoal  off  DoUar* 
point,  on  which  there  are  three  and  a  half  feet  water,  and  would  sug- 
gest that,  a  buoy  be  placed  on  its  east  side,  in  nine  feet,  which  will  give 
muddy  bottom. 

3fl,  Hnlf-Moon  shoal  lies  directly  in  the  ch  Jhnel  principapy  used  by 
trading  vessels  and  steamers;  and  1  have  found  on  it  one  foot.  It  is  of 
small  extent,  and  has  a  channel  between  it  and  the  shore  of  sevaifeei. 
East  of  it  the  water  is  nine  and  ten  feel,  and  very  regular.  This  bank 
is  composed  of  sjind  and  shdU.  I  would  recommend  that  at  Half-Moon 
shoal  a  small  light-vessel  be  placed;  a  common  bay  sloop  of  forty  tons 
w^ould  be  sufBcii  nt.  She  should  be  coppered,  as  the  worm  is  very  de- 
structive heie;  and  her  anchor  should  have  but  one  fluke.,  She  should 
be  placed  in  tf  n-leet  water,  to  the  eastward  of  the  shoal.  The  light 
placed  at  an  elevjtion  of  twenty  feet  above  the  deck  would  be  suffi- 
cient; and  lights  for  each  of  these  should  be  of  the  third  class. 

I  recommend  a  light  vessel  at  this  shoal,  as  it  is  my  belief  that  a 
light-hf»use  built  here  would  be  undeiinined  by  the  current,  and  the 
sand,  thus  cut  away,  deposited  in  another  place,  thus  rendering  the 
light  useless.  I  believe,  too,  that  the  same  difficulty  will  be  encoun- 
tered in  a  permanent  structure  at  Red  Fish  bar,  wLere  changes  fre- 
quenth'  take  place,  but  am  not  prepared  to  say  whether  the  substratum 
will  give  sufficient  stability  to  the  piles.  I  can  best  illustrate  my  mean- 
ing by  calling  your  attention  to  the  fact  that  the  stemier  wrecked  in  the 
channel  several  years  a^o  (and  the  poi^ition  of  whose  cy Under  is  gi-'cn 
on  the  chart)  was  origmally  in  five-feet  water;  the  tides  have  cut 
away  the  sand  to  about  twelve  feet,  all  about  the  wreck. 
Very  re:>pectfully,  your  obedient  servant, 

T.  AUGS.  CRAVEN, 
Litutenant  Commanding^  Assistant  U.  /?•  Coast  Sutvey. 

Professor  A.  D.  Bacue, 

Suferintendmt  United  States  Coast  Surocyy 

Washington*- 
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APPENDIX  No.  39. 

Rejiort  of  the  Superintendent  of  the  United  States  Coast  Svrrey  to  the  Seo- 
retary  of  the  Treasury  y  recommending  a  light^boat  and  bvoy  at  Aransas 
Pass,  and  transmitting  the  report  of  the  examination*  by  Lieutenant  Com" 
manding  T.  A*  M.  Craven^  Utiited  States  navy^  assistant  in  the  coast 

survey. 

» 

Coast  Sttrvey  Station, 
Mount  Pleasant,  Maine,  July  17,  1S51. 

Sir  :  I  have  the  honor  to  report,  in  confprmity  with  the  law  approved 
March  3,  1851,  and  the  instructions  of  the  department,  that  the  exam- 
ination of  the  necessity  for  a  L'ght-house  at  Aransas  pass,  Texas,  has 
been  made,  and  1  enclose,  herewith,  the  report  of  Lieutenant  Com- 
manding T.  A.  M.  Craven,  United  States  navy,  assistant  in  the  coast 
survey,  the  officer  by  whom  the  examination  has  been  made,  with  the 
accompanying  sketch  of  a  reconnaissance  of  the  locality. 
.  It  appears  clearly,  from  this  report,  that  the  facility  to  navigation 
jwoposed  in  the  appropriation  bill  is  not  "  most  suitable  for  the  exi- 
gency which  exists,"  but  that  it  is  expedient  to  place  a  light-boat  of 
forty  tons,  with  a  harbor-light  apparatus,  instead  of  the  light-house. 
Such  a  light-boat  will  subserve  both  the  general  and  local  wants  of  trade 
and  navigation,  and  its  position  can  be  changed  to  accommodate  it  to 
the  changing  character  of  the  entrance.  The  boat  can  be  st^curely 
moored.  I  therefore  recommend  a  suitable  light-boat  for  Aransas  pass, 
instead  of  the  proposed  light-house.  #. 

I  would  respectfully  c£ul  the  attention  of  the  department  to  the  fact 
Stated  by  Lieutenant  Commanding  Craven,  that  there  are  no  buoys  in 
Aransas  pass;  also^his  views  in  relation  to  the  position  of  the  Galves- 
ton light-boat. 

Very  respectfully,  yours, 

A.  D.  BACHE, 
Superintendent  27.  States  Coast  Survey. 

Hon.  Wm.  L.  Hodge, 

Acting  Secretary  of  the  Treasury* 


United  States  Schooner  Morris, 

Galveston  Bay,  June  21,  1S51. 

Sir  :  ^y  the  extraordinary  inclemency  of  the  season,  I  have  been 
delayed  in  the  examination  of  Aransas  pass  (as  required  by  your  in- 
structions of  April  1)  until  the  last  week. 

I  now  enclose  you  my  sketch  of  the  pass,  and  have  to  report  as  follows : 

From  the  frequent  and  rapid  changes  of  the  bar,  (which  I  will  indi- 
cate in  this  report,)  I  am  of  opinion  that  a  light-house  cannot  be  built 
at:  this  place,  in  a  suitable  location,  with  any  certainty  of  its  standing 
five  years. 

The  point  in  my  reconnaissance,  designated  as  "  old  range,"  was,  in 
1846,  within  one  hundred  anU  twenty  yards  of  the  channtl,  and  Uie  "  range" 
itself  was  a  uxish*  '  It  is  now  three  hundred  and  fifty  metres  from  the 
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beach,  and  upwards  of  half  a  mile  from  the  main  channeL  The  '*  cap- 
stan" was  planted  in  1849  for  heaving  off  a  vessel  which  had  grounded 
in  this  channeL 

The  point  I  have  marked  as  "E  range,"  was  formerly  a  pilot's  range, 
and  fifteen  months  since  was  about  fifty  yards  from  the  beach  in  the 
channel  way ;  it  is  now  three  hundred  and  forty  metres  from  the  beach. 

You  will  see  from  the  above,  that  the  point  of  St.  Joseph  has,  for 
years,  been  making  rapidly  out  to  the  southward,  and  as  it  encroaches 
on  the  channel,  the  opposite  point  of  Mustang  island  wears  away  with 
equal  rapidity.  All  of  the  point  of  St.  Joseph,  from  the  "  old  range"  to 
the  spit  at  the  narrows,  is  a  loose  sandy  flat,  which  has  been  entirely 
formed  since  1846,  and  on  which  vegetation  has  commenced.  I  found 
an  unusual  depth  of  water  on  the  bar-:— 9  J  to  10  feet— which  may  be 
accounted  for  oy  the  strong  and  continued  southeast  winds  of  this  sea- 
son ;  ordinarily  there  are  from  7  to  8  feet.  The  harbor  is  a  good  one, 
and  is  a  place  of  some  little  coasting  trade,  there  being  one  or  two  settle- 
ments up  the  bay. 

I  consider  it  of  more  importance  as  a  harbor  of  refuge  than  as  oae  of 
any  present  commercial  advantage,  and  am  of  opmion  that  a  light  is 
very  desirable  at  this  place.  A  sdhdl  light-vessel  oi forty  tons  and  light 
draught  may  be  anchored  inside  the  south  breakers,  m  2|  fathoms,  in 
^ood  holding  ground,  and  well  sheltered  from  any  storms,  the  bar  form- 
mg  a  complete  breakwater.  A  light  of^urth  class  ^^iU  be  sufficient. 
The  vessel  should  be  well  coppered. 

I  have  to  report  that  the  buoys,  which  were  placed  on  the  bar,  not 
having  sufficient  chain^  have  long  since  parted  and  gone  adrilL  There 
are  at  present  no  channel  marks  whatever. 

The  soundings  on  the  sketch  are  expressed  in  feet^  as  there  is  much 
irregularity  of  bottom.   I  have  thus  guarded  against  mistakes. 

The  breakers  are  long  spits  of  sand  which  are  constantly  changing 
with  every  storm,  so  thai  ranges  for  running  in  are  altering  every  five 
or  six  months. 

In  connexion  with  this  subject  I  have  to  report,  that  after  a  carefiil 
examination  of  the  matter,  I  may  say,  confidently,  that  the  hght-ship 
at  Galveston,  in  her  present  location,  is  of  scarcely  any  use  to  sea-going 
vessels.  She  is  anchored  nearly  three  miles  inside  the  bar^  and  knowing 
the  approaches  as  well  as  I  do,  I  consider  it  unsafe  to  run  for  it  at  night, 
because  of  the  difficulty  of  seeing  the  light  at  a  safe  distance  outside; 
and,  in  consequence,  a  sailing  vessel  not  "  having  hold  of  the  light," 
cannot  ascertain  her  position,  and  having  no  guide  to  her  movements, 
is  liable  to  be  swept  to  the  southward  and  westward  by  the  current. 

I  know  that*it  has  been  urged  that  the  present  location  of  the  light- 
vessel  is  of  great  advantage  to  coasters,  as  being  at  the  junction  of  the 
three  channels. 

The  coasting  trade,  however,  is  small,  and  is  carried  on  in  vessels 
not  exceeding  four  or  five  feet  draught.  These  vessels  alone,  save  one 
or  two  steamers  of  light  draught,  use  the  south  channel ;  they  could, 
most  of  them,  run  over  any  part  of  the  shoal  forming  the  bar  without 
danger  ;  the  sea  steamers  use  the  main  channel ;  the  north  or  cylinder 
channel  is  <Mily  used  by  two  or  three  small  craft  trading  with  the  Sabinei 
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and  which  might  safely  pass  anywhere  over  the  shoals.     These  coast- 
ing vessels,  therefore,  hardly  require  a  light,  particularly  where,  in  giv- 
ing it  to  them,  the  interest  of  the  external  commerce  suffers. 
Very  respectfully,  your  obedient  servant, 

T.  AUGS.  CRAVEN, 
LieuL  Com.j  Assistant  U*  S.  Coast  Survey. 
Prof  A.  D.  Bache, 

Superintendent  U.  S.  Coast  Survey  f  Washington^  D.  C. 


APPENDIX  No.  40. 

* 

Tribute  of  respect  to  the  memory  of  Lieutenant  Commanding  Wm.  P.  Mc- 
Arthur  J  United  States  navy^  assistant  in  the  coast  survey. 

Intelligence  having  reached  Washington  city  of  the  death,  at  Panama, 
on  the  22d  DeCem[ber  last,  of  Lieutenant  Commanding  Wm.  P.  Mc- 
Artbur,  United  States  navy,  assistant  in  the  coast  survey,  the  civilians 
and  oiHScers  of  the  army  and  navy  pn  coast  survey  service  met  at  the 
office  on  Wednesday,  February. 8, 1861,  to  pay  the  tribute  of  respect 
due  to  his  memory. 

The  meeting  bo^ng  called  to  order, 

On  motion  of  Lieutenant  Chas.  H.  McBlair,  United  States  navy, 
seconded  by  Lieutenant  Maxwell  WoodhuU,  United  States  navy, 
Alexander  Dallas  Baehe,  LL.  D.,  Superintendent,  was  called  to  the 
chair,  and  Lieutenant  Thornton  A.  Jenkins,  United  States  navy,  ap- 
pointed secretary.  •    ^ 

Professor  Bache  addressed  the  meeting  as  follows: 

We  are  jnet  here,  as  you  all  know,  to  pay  a  melancholy  tribute  of 
friendship  and  respect  to  one  who  was  dear  to  us  all — dear  as  a  brother 
to  many  of  us.  Instead  of  "greeting  his  arrjval  among  us,  as  we  had 
fondly  hoped,  in  health — in  the  foil  Hush  of  success — we  meet  to  mourn 
over  his  loss  from  our  band. 

The  work  which  he  accomplished  will  live  forever.  Surrounded  by 
circumstances  the  most  difficult,  perhaps,  which  ever  tried  the  constancy, 
the  judgment,  the  resources  of  any  nydrographer,  he  vanquished  cir- 
cumstances. .  His  reconnaissance  of  the  western  coast,  from  Monterey 
to  Columbia  river,  and  his  preliminary  survey  there,  were  made  in 
spite  of  desertion  and  even  mutiny — in  despite  of  the  inadequacy  of 
means  to  meet  the  truly  extraordinary  circumstances  of  the  country, 
Happy -that  in  his  officers  he  had  friends  devoted  to  him  and  to  their 
duties — especially  happy  in  the  officer  next  to  him  in  the  responsibilities 
of  the  work. 

Prostrated  by  an  attack  of  fever  of  a  malignant  type,*  contracted 
while  preparing  his  vessel  for  sea,  Lieutenant  McArthuf,  nevertl^eless, 
persisted  m  volunteering  ^r  the  charge  of  a  hydrographic  party  on  the 
western  coast  A  subsequent  relapse  did  not  abate  iiis  determination 
to  enter  as  a  pioneer  upon  this  arduous  service — trying  alike  to  his 

Eowers  of  mind  and  body.     Steady  in  the  midst  of  excitement,  he  laid 
is  plans  in  the  .way  to  command  success.     Seiziujg  the  peculiar  wants 
of  the  hydrography  of  that  coast,  he  applied  all  his  energies  to  supply 


610  S.  Doc.  3. 

them.     The  gratitude  of  his  fellow-citizens,  then,  is  already  his — the 

5 raise  of  the  new  country,  the  resources  of  which  he  has  aided  in 
eveloping.  He  has  been  called  away  just  as  his  wishes  were  realized, 
ample  means  furnished,  and  the  worst  difficulties  overcome.  In  his 
letter  and  report  he  urged  strongly  the  necessity  for  enlarged  appropri- 
ations, and  tor  a  steam  vessel  for  the  hydrography.  The  last  letter 
from  tfiis  office  brought  him  news  that  both  his  wishes  were  gratified, 
and  called  him  home  to  make  the  enlarged  arrangements  for  continuing 
his  work.  The  arrival  of  Mr.  Cutis,  with  instructions  as  late  as  the 
beginning  of  October,  confirmed  the  necessity  of  his  return,  and  he 
took  passage  in  the  steamer  Oregon,  commanded  by  his  fidend,  Lieuten- 
ant Patterson.  An  attack  of  dysentery  prostrated  him  completely,  and 
from  this,  in  spite  of  the  best  medical  attendance — of  such  nursing  and 
attendance  as  only  the  circumstances  to  which  I  referred  could  insure— 
he  rallied  but  for  a  time,  and  sank  to  his  final  rest  before  he  could  be 
landed  at  Panama.  His  remains  were  consigned  to  a  foreign  soil,  to  be 
brought,  let  us  hope,  to  his  country,  where  all  his  affections  centred. 

He  has  not  lived  in  vain.  His  name  will  ever  be  bright  in  the  annals 
of  our  survey — whether  in  the  more  usual  labors  on  the  Atlantic  coast, 
or  as  the  pioneer  on  the  shores  of  the  Pacific — always  advancing  as 
life  advanced — the  last  his  crowning  work. 

Professor  Bache  having  concluded  his  remarks.  Lieutenant  Washing- 
ton A.  Bartlett,  United  States  navy,  arose  and  said- 
Mr.  Chairman  and  gentlemen:  Aftey  the  appropriate  and  feeling 
remarks  of  the  chairman,  it  is  unnecessary  for  me  to  add  more  than  to 
say  that  when  I  left  Captain  McArthur  on  the  western  coast  he  was  in 
excellent  health  and  buoyant  spirifs,  in  view  of  what  had  been  done,  and 
what  he  hoped  yet  to  accomplish.  It  was  my  good  fortune  to  be  long 
associated  with  him,  and  that  association  caused  me  to  love  him  as  a 
brother.  I  will  not  detain  you,  but  offej  the  following  resolutions  for 
your  consideration :  , 

1.  Rcsolccdy  That  the  civilians  and  officers  of  the  army  and  navy 
engaged  in  the  United  States  Coast  Survey,  now  assembled  in  Wash- 
ington, have  received,*  with  feelings  of  deep  emotion,  the  melancholy 
intelligence  of  the  death  of  Lieutenant  Commanding  Wm.  P.  McArthur, 
United  SStates  navy,  assistant  in  the  coast  survey;  and  that,  in  his 
sudden  and  unexpected  decease,  the  navy  has  lost  one  of  its  most  gal- 
lant and  accomplished  officers,  and  the  coast  survey  one  of  its  most 
zealous  and  efficient  laborers. 

2.  Resrdred^  That  the  successfol  reconnaissance  of  the  western  coast 
of  the  United  States,  from  Monterey  to  Columbia  river,  and  the  prelimi- 
nary survey  of  the  entrance  to  the  Columbia — accomplished  under  the 
most  pecuhar  and  extraordinary  difficulties — while  they  are  proofs  of 
his  unconquerable  energy,  determination  and  skfll,  have  forever  identi- 
fied the  name  of  Wna.  P.  McArthur  with  the  progress  of  the  republic 
in  the  West 

3.  Rcsohcd^  That  we  most  sincerely  sympathize  with  the  bereaved 
and  afflicted  family  of  our  generous  and  warm-hearted  fiiend  in  their 
irreparable  loss,  and  commend  the  widow  and  orphans  to  the  gratitude 
of  the  republic,  to  whose  service  the  husband  and  father  was  so  aidendjr 
devoted  throughout  his  life. 
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4.  Rcsohed^  That  Professor  A.  D.  Bache,  Superintendent  United 
Slates  Coast  Survey;  Brevet  Major  J.  J,  Stevens,  United  States  Engi- 
neers; Lieutenant  M.  WoodhuU,  United  States  navy;  Mr.  J.  J.  Rick- 
etts,  United  States  Coast  Survey;  and  Passed  Midshipman  R.  M.  Cuy- 
ler,  United  States  navy,  be  a  committee  to  take  the  necessary  measures 
to  have  erected,  in  the  Congressional  Burying  Ground,  a  suitable  mon- 
ument, commemorative  of  the  services  and  virtues  of  the  deceased. 

5.  Resolved,  That  a  copy  of  these  resolutions  be  communicated  to 
the  Na\^  and  Treasury  Departments,  with  a  request  that  they  be  placed 
on  the  files;  and  also  to  the  family  of  the  decease(l{  and  that  thej'^  be 
published. 

6.  Resolved,  That  the  officers  of  the  coast  survey  will  wear  a  badge 
of  mourning  for  thirty  days,  in  further  testimony  of  their  regard  for  the 
memory  of  the  late  Lieutenant  Commanding  Wm.  P.  McArthur. 

Major  Stevens,  in  seconding  the  resolutions,  addressed  the  meeting 
as  follows : 

I  rise,  Mr.  Chairman,  in  the  name  of  one  of  the  co-ordbate  services 
associated  on  duty  here,  to  pay  a  tribute  to  the  memory  of  Lieutenant 
McArthur.  I  can  add  nothing  to  the  remarks  that  have  already  been 
made.     I  simply  propose  to  pay  a  tribute  of  feeling  and  respect. 

It  was  not  my  fortune  to^know  Lieutenant  McArthur  personally,  but 
I  feel  that  I  know  him  through  his  works.  They  hold  up  his  character 
as  worthy  of  all  respect  and  admiration.  ,In  prosecuting  his  labors  on 
the  Pacific  shore,  he  exhibited,  a  constancy,  an  energy,  and  a  rare  force 
of  command,  which  enabled  4iim  to  triumph  over  almost  insuperable 
difficulties.  These  qualities  would  have  made  him  conspicuous  in  any 
career.  .  He  possessed  all  the  elements  of  the  heroic  spirit.  Trials 
which  bowed  down  the  strength  of  strong  men,  gave  his  feeble  frame 
almost *%t3iperhuman  strength;  and  he  accomplished,  in  the  midst  of 
sickness. and  physical  depression— of  mutiny  and  desertion — lubors  that 
those  most  highly  favored  by  health  and  appfiances  would  have  shrunk 
fi-om.  His  example  appeals  to  us  with  iiTesistible  force.  How  can  we 
yield  to  despondency,  witnessing  his  lion  heart  accomplishing  its  great 
purposes — ^giving  vigor  to  a  worn-out  firame,  and  snatching  success  firom 
the  elements  of  defeat. 

McArthur  was  an  ornament  to  both  services  with  which  he  was  con- 
nected—to  that  larger  service,  the  profession  of  his  youth,  in  which  be 
took  such  pride,  and  that  other  service,  to  which  his  maturer  ye^irs  halfe 
been  applied.  He  has,  in  the  words  of  the  resolution,  forever  identified 
his  name  with  the  progress  of  the  republic  in  the  West.  It  has  gotie 
into  history,  and  will  henceforth  be  associated  with  those  of  Decatur 
and  of  Perry. 

The  resolutions  having  been  agreed  to  unanimously^  the  meeting 
adjourned  sine  die* 

A.  D.  BACHE,  Chairman. 

Thornton  A.  Jenkins,  Secretary. 
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APPENDIX  No.  41. 

Report  of  the  Superintendent  of  the  Coaxt  Surrey  to  the  Secretary  of  the 
Treatury^  showing  the  most  tuilahU  site  for  a  light-house  at  Point  Com- 
ception^  California, 

Coast  Survey  Office, 

March  13,  1S51. 

Sir:  I  transmit  herewith  a  sketch  of  Point  CcxicepticMi,  Califiimia, 
furnished  by  the  o^Scer  of  the  coast  survey  on  that  coast,  fin*  the  pur-  , 

po0e  of  showing  the  most  suitable  site  (or  a  light-bouse  in  that  vicinity*  i 

This  is  a  steep,  rocky  point,  projecting  into  the  sea,  240  feet  high; 
at  the  point  selected  for  the  site  of  the  tower  286  feet  broad,  ^33  teet 
to  the  pitch  of  the  point;  and  the  whole  lengtkjof  the  pio|ection -832 
feet.  . 

It  has  been  ascertained,  by  a  carefel  examination  and  mquiry,  that 
the  point  Arguillo,  to  the  northward,  is  not  the  best  locaticMi.  All  who 
have  been  consulted  on  the  subject  agree  in  recommending  the  point 
marked  on  the  sketch  O  as  the  best  position  for  the  li^ht.  It  wUl  be 
seen  fiiom  the  accompanying  tracing  oi  the  coast  of  Caliiomiay  on  either 
side  of  Point  Conception,  that  it  trends  about  NW^and  S£.  A  first- 
order  seacoast  light,  w  ith  a  lantern  thirty  or  forty  feet  firom  the  base  of 
the  tower,  will  be  seen,  under  ordinary  cffcumstances,  twenty-five  to 
twenty-eight  nautical  miles  fi^om  the  ^^ck  of  an  ordusaiy  merchant 
▼esseL 

It  is  deemed  highly  important  that  this  should  be  a  light  of  the  first 
order,  according  to  the  Eurc^an  classification,  iUuminating  two  .hun- 
dred and  eighty  degrees  of  the  horizon,  to  subserve  all  the  purposes  of 
navigation.  «    -  • 

The  light  on  Point  Conception  should  be  made  a  revolving  or  flash- 
ing light,  to  enable  the  proper  distinctions  to  be  made  in  those  on  either 
side,  and  nearest  to  it. 

Very  respectfiilly,  yours, 

A.  D.  BACHE, 
Superintendent  U*  S.  Coast  Survey. 

Hon.  Thos.  Corwin, 

Secretary  of  the  Treasury. 


APPENDIX  No.  41,  bis. 

Report  of  the  Superintendent  of  the  United  States  Const  Survey  to  the  Sec- 
.    retary  of  the  Treasury^  on  the  latitude  and  longitude  of  Point  Concept 
tiant  JDaiybmia. 

Coast  Survey  Opficb,  ' 
March  22,  1851. 

Sib:  The  latitude  of  the  coast  survey  station  at  Poiqt  Conception, 
California,  has  been  determined  fix>m  observations  by  Assistant  Georce 
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Davidson,  to  be  34^  26'  66"  north,  and  the  longitude  120^=^  26'  6",  ot  in 
time  8A.  01m.  43».  west  of  Greenwich  Observatory. 

Yours,  very  respectfully, 

A.  D.  BACHE, 
S^^perintendent  V.  8.  Coast  Svrviy* 
Hon.  W.  L.  Hodge, 

Acting  Secretary  of  the  Treasury. 


APPENDIX  No.  42. 

Letter  of  Superintendent  of  Coast  Survey  to  Secretary  of  Treasury j  comr 
municating  a  report  of  A.  M.  Harrison^  esq.j  sub-assistant  in  coast 
survey  J  on  a  site  for  a  light-hoiue  on  Point  Pinos^  near  Monterey  ^  Cal' 
ifomia. 

Coast  Survey  Office, 

March  14,  1851. 

Sir:  I  have  the  honor  to  transmit  herewith  a  sketch  of  Point  Pinos, 
near  Monterey,  California,  the  site  recommended  in  the  accompanying 
report  for  the  light-house  near  Monterey,  for  which  an  appropriation 
was  made  at  the  1st  session  of  the  31st  Congress.  I  concur  in  the  re- 
commendations contained  in  the  report.  The  choice  of  the  site,  be- 
tween the  three  points  designated,  might  be  left  to  the  engineer  charged 
with  the  construction  of  the  light-houses. 

Very  respectfully,  yours, 

A.  D.  BACHE» 
Superintendent  U.  8.  Coast  Survey. 
Hon.  W.  L.  HoDOE, 

Acting  Secretary  of  the  Trea^sury. 


Camp,  Point  Pinos,  near  Monterey,  Upper  California, 

January  28,  1851. 

Dear  Sir:  This  report  accompanies  a  tracing  of  the  plane  table 
map  of  Point  Pinos,  including  the  extreme  end  of  the  pomt  and  the 
vicmity  towards  Point  Cypress  on  one  side,  and  Monterey  on  the  other» 
on  a  scale  of  -nmnT'  It  gives  the  ground  in  the  region  of  the  most 
suitable  position  for  a  light-house,  showing  its  character,  elevation,  Sec. 

Point  Pinos  is  a  pine-covered,  rock-bound  projection  of  land,  ex- 
tending in  a  NW.  direction  from  Monterey  to  the  distance  of  about  three 
miles,  rising  gradually  from  the  water's  edge,  and,  from  its  j)osition,  af- 
fording complete  shelter  from  the  SE.  wmds  to  vessels  at  anchor  off 
the  town.  I'he  whole  shore  of  the  point  from  near  Monterey  to  Point 
Cypress  is  very  rocky,  and,  except  in  the  calmest  weather,  there  is 
a  heavy  surf  from  the  swell  of  the  ocean,  rendering  a  landing  in  the 
boats  exceedingly  dangerous,  if  not  impossible. 

I  have  marked  upon  the  tracing  three  positions,  (a,  ft,  c,)  in  each  of 
which  a  light-house  may  be  placed,  each  having  its  aAvantages. 
33 
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(a)  as  shown  in  the  tracing,  is  in  the  pines,  its  advantage  over  the 
other  two  being  its  elevation;  but,  in  order  to  be  seen  to  the  seaward, 
and  by  vessels  leaving  the  harbor,  it  will  require  a  great  deal  of  clear- 
ing.    The  ground  is  sandy  and  pretty  firm. 

(6.)  This  position  is  in  the  small  sand-hills.  The  site  conmiands  a 
fine  view  to  seaward,  and  requires  little  if  any  clearing. 

Judging  firom  the  nature  of  the  point,  it  is  to  be  presumed  that  be- 
neath the  sand  there  is  a  rocky  substructure  for  a  foundation,  although 
it  may  be  at  a  considerable  depth. 

{c)  is  the  level  surface  of  the  rocks,  covered  with  wild  shrub.  Its 
foundation  is  good,  but  it  is  cut  off  fi'om  the  main  shore  at  high-tide ; 
the  distance  being  103  metres  (112.6  yards.)  The  islet  is  about  80 
square  metres  (95  square  yards)  in  area,  and  about  ten  feet  above  high- 
water  mark.  The  main  objections  to  it,  as  a  site  for  a  light-house, 
consist  in  its  small  size,  its  isolation  fi'om  the  main-land  at  high  tide, 
and  an  uncertainty  as  to  how  long  it  will  stand  the  force  of  the  sea. 
It  is  exposed  to  the  fiill  violence  of  all  seaward  winds,  and  many  of  the 
rocks  in  the  vicinity  have  been  undermined  and  have  &llen.  It  is  also 
possible  that  in  severe  gales  the  sea  washes  over  it. 

The  distance  at  which  the  light  firom  the  lantern  of  a  light-house  40 
feet  in  height  would  be  visible  if  placed  on 

(a)  would  be 13  miles. 

(b) do 11 

(c) do 9 

The  sector  of  visibility  of  the  light  firom  seaward  would  be  110 
from  the  south,  round  through  the  west,  to  north. 

The  line  (x)  shows  the  general  run  of  the  shore  towards  Monterey, 
and  (y)  towards  Point  Cypress. 

I  have  before  spoken  of  the  difficulty  of  landing  on  the  point,  but 
the  town  is  only  about  three  miles  distant,  and  there  is  a  good  road  run- 
ning to  the  end  of  the  point. 

Fine  spring-water  can  be  obtained  in  the  immediate  neighborhood, 
and  the  land  is  sufficiently  rich  for  the  purposes  of  cultivation  almost 
anywhere  on  the  western  side  of  the  pomt. 

There  is  a  quarry  of  coarse  limestone  near  the  town,  but  whether 
suitable  for  building  purposes  or  not  I  am  not  informed. 

If  it  is  proposed  to  erect  a  fog-signal  here,  (and  the  fog  is  very  frequent 
and  thick  in  the  winter,)  there  are  many  places  on  the  rocks  equally 
suitable  for  the  purpose,  as  may  be  seen  by  a  reference  to  the  map.  I 
have  inserted  the  true  and  the  magnetic  meridian — ^the  former  given 
me  by  Assistant  Davidson,  and  the  latter  obtained  approximately  by 
the  compass  attached  to  my  plane  table. 
Very  respectfully,  your  obedient  ser\'ant, 

A.  M.  HARRISON. 
Sub-Assistant  U.  8.  Cocut  Swrei/. 
Prof.  A.  D.  Bache, 

Superintaident  U.  8.  Coast  Survey^  Washington^  D.  C 
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APPEPTOIX  No.  43, 

Report  of  the  Superintendent  of  the  Coast  Survey  to  the  Secretary  of  the 
Treasury^  recommending  a  light-house  at  Point  Loma^  near  San  Diego^ 
California;  with  the  report  of  Sub-Assistant  A.  M.  Harrison  on  the 
same. 

Coast  Survey  Office, 

November  22,  1851. 

Sir:  In  conformity  with  the  instructions  of  the  Treasury  Department, 
I  have  caused  a  survey  to  be  made  for  the  sight  of  a  light-house  at 
Point  Loma,  near  San  Diego,  California,  for  which  an  appropriation 
was  made  by  act  of  Congress  approved  September  28,  I860,  1  send 
herewith  a  sketch,  showing  the  locality  proposed  for  the  light,  and  its 
.relations  to  the  harbor  of  San  Diego  and  its  approaches;  also,  a  sub- 
sketch,  on  a  large  scale,  giving  the  character  of  the  site  more  in  detail. 
In  a  few  weeks  an  engraved  harbor  chart  of  San  Diego  will  be  trans- 
mitted, to  take  the  place  of  these  sketches,  or  as  supplementary  to 
them. 

The  light  which  is  recommended  is  one  of  the  first  order,  or  a  sea- 
coast  light,  to  be  placed  on  the  bluff  in  the  position  marked,  in  a  tower 
(say)  twenty  feet  high.  The  range  will  thus  be  31.7  statute  miles,  and 
the  light  will  be  visible  beyond  the  Coronados,  and  over  a  sector  of 
the  horizon  of  about  187°. 

A  small  harbor-light  is  further  recommended  on  Ballast  point,  at  the 
place  marked  in  the  sketch,  as  a  leading  light  up  the  bay.  Its  eleva- 
tion may  be  fifteen  feet. 

I  append  the  report  of  Sub-Assistant  A.  M.  Harrison,  by  whom  the 
plane  table  survey  of  Point  Loma  was  made.  The  survey  of  the  harbor 
was  made  by  Assistant  R.  D.  Cutts,  of  the  coast  survey. 

The  considerable  height  of  the  point  at  which  this  light-house  is  to 
be  placed  induced  me  to  withhold  the  report  of  Mr.  Harrison,  and  any 
recommendation  concerning  it,  until  I  had  consulted  him  as  to  the  prob- 
ability of  interference  from  fog.  He  reaflBrms  his  opinion  of  the  pro- 
priety of  the  site,  after  considering  this  objection. 

In  recommending  lights  for  the  western  coast,  I  have  not  advised  that 
any  of  them  be  revolving  lights,  except  in  the  case  of  Point  Concep- 
tion, conceiving  that  at  present,  until  facihties  for  repairs  of  machinery 
and  the  number  of  lights  are  increased,  it  is  inexpedient  and  unneces- 
sary to  resort  to  such  a  distinction. 

Very  respectfully,  yours, 

A.  D.  BACHE, 
Superintendent  United  States  Coast  Survey. 

Hon.  Thomas  Corwin, 

Secretary  of  the  Treasury. 


La  Plata,  near  San  Diego,  California, 

June  2,  1851. 

Dear  Sir  :  This  report  accompanies  a  tracing  from  the  plane  table 
map  of  the  bay  of  San  Diego,  including  Point  Loma,  the  proposed 
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light-house  site,  and  La  Playa,  (the  pari  of  San  DiegOj)  on  a  scale  of 

1000  0* 

Point  Loma  is  a  long,  narrow  strip  of  land,  extending  in  a  southerly 
direction  about  2f  miles  bom  the  Playa,  and  is  compost  of  a  chain  of 
abrupt  and  broken  hiUs,  varying  from  200  to  400  feet  in  height,  cut 
with  deep,  narrow,  and  in  many  places  precipitous  gorges.  On  the 
western  side  the  shore  is  perpendicular,  and  varies  from  twenty-two 
to  ninety  feet  in  height;  while  on  the  eastern  shore  of  the  Playa  to  Bal- 
last point,  (a  narrow  low  spit,  formed  of  large  pebbles,  running  out  from 
Point  Loma,  and  forming  the  western  side  of  the  entrance,)  the  shore 
is  bluflFy^,  and  not  genersQly  as  high  as  the  opposite  one.  To  the  south 
of  Ballast  point  the  shore  is  still  bluflFjr,  and  mcreases  gradually,  until 
it  reaches  the  extreme  point.  At  this  place  the  hills  jut  boldly  upon 
the  sea,  forming  a  very  steep  bluff,  three  hundred  feet  in  height.  The 
hills  are  composed  mainly  of  coarse  modem  sandstone,  and  are  covered 
with  a  growth  of  low  bushes,  red  wood,  and  artemisia,  interspersed 
with  three  or  four  varieties  of  cactus.  Landing  is  practicable,  in  calm 
weather,  at  almost  any  part  of  the  point ;  but  the  hills  are  so  precipitous 
that  it  would  be  almost  impossible  to  transport  any  building  materials 
up  their  sides. 

Thfe  position  for  a  light-house,  which  I  have  marked  upon  the  chart 
by  a  red  circle,  I  recommend  for  the  reason  of  its  supenor  elevation, 
the  large  view  it  commands  to  seaward,  its  good  foundation,  and  its 
level  surface.     It  is  four  hundred  and  twenty-two  feet  high. 

The  distance  at  which  the  rays  of  light  would  touch  uie  horizon  of 
the  ocean  from  a  light-house  twenty  feet  high,  located  at  this  site,  would 
be  thirty-two  and  four-t^jiths  statute  miles. 

It  commands  an  extent  of  horizon  to  seaward  of  187°.  In  erecting 
a  light-house  on  this  point,  the  materials  should  be  landed  at  the  Playa, 
and  then  could  be  easily  carried  to  the  point  along  the  top  of  the  range 
of  hills.  There  is  a  path  extending  the  whole  distance,  and,  with  a  litue 
cutting  of  the  bushes,  it  could  be  made  practicable  for  mules.  It  would 
be  necessary  to  bring  the  materials  for  building  purposes  from  some 
other  port,  as  there  is  nothing  in  this  region  which  could  be  turned  to 
advantage. 

There  is  no  water  nearer  than  San  Diego,  five  miles  distant  from  the 
Playa.  It  is  obtained  from  San  Diego  river,  and  brought  down  in  casks. 
Some  men  are  at  present  boring  an  Artesian  well  at  the  Playa,  but  suc- 
cess is  very  doubtfrd.     The  land  is  not  favorable  for  cultivation. 

The  entrance  to  the  bay  is  so  narrow,  and  Ballast  point  is  so  low, 
that  I  think  a  secondary  light  on  the  end  of  it  would  be  advisable. 
The  extremity  of  the  point  is  composed  of  large,  round  pebbles,  similar 
to  our  paving  stones,  and  the  foundation  is  quite  hard.  I  have  marked 
the  point  upon  the  tracing. 

Smce  our  stay  here,  fogs  have  been  frequent  and  heavy,  and  I  think 
it  would  be  advisable  to  place  a  fog-signal  upon  the  bluff  at  the  end  of 
the  poinL    If  it  is  to  work  by  the  action  of  the  waves,  it  could  be 
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pkced  Upon  a  reef  running  S.  by  W.  from  the  end  of  Point  Loma, 
where  there  is  always  a  swell,  evai  m  the  calmest  weather. 
Respectfully  submitted. 

A.  M.  HARRISON. 
Professor  A.  D.  Bache, 

Superintendent  United  States  Cocut  Survey. 


APPENDIX  No.  44. 

Letter  of  the  Superintendent  of  the  Coast  Survey  to  the  Secretary  of  the 
Treasury,  transmuting  the  report  of  Svb-Assistant  A.  M,  Harrison,  of  a 
survey  of  Cape  Disappointment,  or  Hancock,  for  location  of  a  light-house^ 
and  communication  of  LieutenatU  Bartlett,  U,  S.  N>,  assistant  in  coast 
survey,  on  same  street. 

Coast  Survey  Station,  near  Alfred,  Me., 

September  29,  1851. 

Sir  :  I  have  the  honor  to  transmit,  in  pursuance  of  the  instructions  of 
the  department,  a  minute  survey  of  Cape  Disappointment,  or  Hancock^ 
at  the  entrance  to  Columbia  river,  Oregon,  for  tne  location  of  the  light- 
house for  which  appropriations  have  been  made.  To  the  report  and 
sketch  of  Assistant  A.  M.  Harrison  I  add  a  proof-sheet  of  the  preliminary 
survey  of  the  entrance,  to  show  in  a  general  way  the  localities  re- 
ferrea  to.  I  have  also  annexed  a  report  by  Lieutenant  Bartlett,  U.  S. 
navy,  assistant  in  the  coast  survey,  in  relation  to  this  same  light,  which 
contains  suggestions  in  reference  to  the  kind  of  structure  to  be  erected 
there.  I  approve  the  recommendations  of  Assistant  Harrison  of  the  site 
marked  0  on  his  map  for  the  light-house,  and  of  the  elevation  of  forty 
feet,  which  he  proposes  for  the  light.  It  should  be  a  seacoast  light  oif 
the  first  class,  and  will  be  visible  nearly  twenty-five  nules. 

I  would  recommend  that  so  much  of  the  adjacent  woods  should  be 
removed  as  will  render  theestablishment  secure  from  the  near  approach 
of  fire. 

Very  respectfully,  yours, 

A.  D.  BACHE, 
Superintendent  U.  S.  Coast  Survey. 

Hon.  Thomas  Corwin, 

Secretary  of  the  Treasury. 


U.  S.  Coast  Survey  Station,  Cape  Hancock, 

Mouth  of  Columbia  River,  Oregon,  July  28,  1861. 

Dear  Sir:  I  send  with  this  report  a  tracing  of  Cape  Hancock,  or 
Disappointment,  on  a  scale  of  tooTo-  It  embraces  the  proposed  light- 
house site  and  three  miles  of  the  shore.  Cape  Hancock,  forming  the 
northern  point  of  the  entrance  to  Columbia  river,  is  a  bold,  narrow 
promontory  of  basaltic  rock,  projecting  into  the  sea  in  a  cuive  firom  the 
north  around  by  the  west  to  the  south. 
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The  extremity  of  the  cape  is  fonned  of  a  range  of  hiOs,  varying  finm 
one  hundred  and  fifty  to  two  hundred  and  eighty  feet  in  height,  generally 
narrow  at  the  summits.  On  the  outer  faces  these  hills  are  covered  with 
rank,  high,  thick  grass  and  weeds,  and  slope  abruptly  to  different 
heights;  then,  falling  perpendicularly,  present  to  the  ocean  an  irregular 
wall  of  rock,  intersected  at  one  or  two  points  by  deep  inlets,  into  which 
the  sea  flows  during  flood  tides.    On  tne  inner  side  the  slope  is  more 

Sradual,  but  in  most  places  also  steep,  and  from  the  top  of  the  ridge 
own  to  the  water's  edge,  covered  with  tall  pines,  and  a  dense  and  oc- 
casionally impenetrable  undergrowth  of  bushes  ;  the  salmon  berry ^  fern, 
and  salal  being  the  principal  kinds.  The  soil  is  rich,  and  covered  to  the 
depth  of  a  foot,  and  in  some  places  more,  with  a  light,  yielding  carpet 
of  decayed  and  decaying  leaves  and  branches,  the  annual  deposite  of 
the  trees  and  bushes  above. 

The  cape  forms  the  western  shore  of  Baker's  bay,  which  afibrds  good 
anchorage  in  six  and  three  fathoms. 

The  position  which  I  think  most  advisable  for  the  location  of  a  light- 
house, and  which  I  have  marked  upon  the  tracing  by  a  black  circle,  I 
recommend  for  the  following  reasons : 

Height.  Although  ninety-five  feet  lower  than  the  hill  upon  which  the 
observatory  is  situated,  (which  is  the  highest  on  the  end  of  the  cape,)  I 
think  it  has  the  advantage  from  the  &ct  that  the  fog  banks,  during  their 
prevalence,  frequently,  and  in  fact  generally,  rest  upon  and  above  the 
summits  of^  the  most  elevated  hills  ;  while  those  below  are  clear  and 
unobscured.  So  I  am  informed  by  persons  who  sail  in  and  out  of  the 
river.  Light-house  hill  is  one  hunared  and  ninety-two  feet  high ;  Ob- 
servatory hill  two  hundred  and  eighty-seven  feet. 

Command  to  Seaward,  The  angle  commanded  to  seaward  by  a  Jight 
placed  as  recommended  would  be  much  greater  than  one  on  Obser- 
vatory hill,  unless  the  government  chose  to  go  to  the  expense  of  time 
and  money  in  felling  a  large  quantity  of  trees  to  the  northward,  and 
those,  like  all  trees  of  Oregon,  of  no  ordinary  size.  A  person  standing 
on  the  proposed  site  commands  a  view  to  seaward  of  one  hundred  and 
thirty  four  degrees. 

Form.  Upon  the  sunmiit  it  is  broader,  and  would  require  less  dig- 
ging and  grading  to  secure  a  sufficiently  large  foundation.  In  fiict  a 
nght-house  could  not  be  erected  upon  the  narrow  top  of  Observatory  hill 
without  a  great  deal  of  trouble  and  expense  on  this  account.  In  dig- 
ging I  find  stone  at  the  depth  of  two  feet. 

The  best  point  at  which  to  land  materials  for  building  purposes  is 
the  little  cove  I  have  marked  ("a")  upon  the  tracing.  A  road  which 
was  cut  for  carrying  up  the  observatory  would  suffice  to  get  upon  Ob- 
servatory hill;  but  the  path  between  the  Observatory  and  Light-house  hiU 
runs  along  a  narrow  ridge.  I  have  marked  it  upon  the  tracing  by  a 
black  line.  I  think  it  would  be  advisable  to  cut  a  road  directly  from 
the  cove  to  Light-house  hiU,  a  distance  of  about  440  metres  (481  yards.) 

The  cove  ("a")  in  which  our  camp  is  pitched  is  a  good  position  for 
a  house,  being,  by  the  present  path,  fifteen  minutes'  walk  from  Light- 
house hill.  A  spring  of  fine  water  runs  in  a  continual  stream  fit>m  the 
rocks,  a  few  metres  from  camp,  and  there  is  sufficient  ground  for  a 
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small  vegetable  garden.    A  house  once  stood  here,  but  was  destroyed 
by  fire. 

The  site  for  a  city  has  been  laid  out  about  two  miles  from  the  point, 
under  the  title  of  Pacific  city. 

The  house  which  you  see  upon  the  tracing  was  erected  by  the  Hud- 
son's Bay  Company,  and  is  occupied  by  a  half-breed  and  his  family. 
He  has  quite  a  good  garden. 

The  distance  at  which  a  light,  forty  feet  high,  located  at  the  site, 
would  be  visible,  is  twenty ^ve  statute  miles,  nearly. 
Respectfully  submitted  by  your  obedient  servant, 

A.  M.  HARRISON, 

Suh-AuisUmt  Coast  Survey. 
Prof.  A.  D.  Bache, 

Sup^t  U.  8.  Coast  Survey f  Washington. 


Report  of  Lieutenant  Washington  A.  Bartlett^  United  States  navy^  assist' 
ant  in  coast  survey,  to  the  Superintendent,  in  relation  to  a  light-house 
at  Cape  Hancock,  or  Disappointment,  entrance  to  Columbia  river. 

Washington,  November  29,  1850. 

Sik:  In  answer  to  your  inquiries  as  to  the  character  of  the  Ught- 
house  which  should  be  erected  at  Cape  Hancock,  or  Disappointment, 
at  the  mouth  of  the  Columbia  river,  Oregon  Territory,  and  for  informa- 
tion as  to  the  locality  on  which  it  should  be  placed,  &c. — 

I  have  the  honor  to  state,  that  Cape  Hancock,  or  Disappointment,  at 
the  mouth  of  the  Columbia  river,  Oregon  Territory,  where  it  is  proposed 
by  a  late  act  of  Congress  to  erect  the  principal  light-house  for  that  river, 
is  a  bold  cliff  of  columnar  basalt,  rising  perpendicularly  from  the  sea 
to  variable  heights  of  from  two  hundred  to  three  hundred  feet,  termi- 
nating in  unequal  rolling  summits,  covered  with  a  rich  and  fertile  soil. 

The  summits  vary  also  in  width  fi-om  ten  to  fifty  feet  at  the  apex, 
whence  they  slope  by  a  quick  descent  to  the  northward ;  the  northern 
or  in-shore  face  of  the  hills  being  covered  by  a  dense  growth  of  gigantic 
pine,  alder,  and  other  trees,  with  a  thick  growth  of  vines,  "salmon 
berry,"  and  other  shrubbery. 

The  summit  of  the  sea  cliffs  (which  are  not  covered  by  the  forest) 
is  the  proper  position  for  locating  the  light-house ;  say  within  two  to 
four  hundred  yards  to  the  westward  of  "  Broom  station,"  as  given  on 
our  triangulation  of  the  river.  Should  the  tower  be  placed  there,  it  will 
show  the  hght  from  the  lantern  around  three-fourths  of  the  horizon 
without  the  necessity  of  felling  the  trees  to  the  northward. 

In  this  position  the  base  of  the  tower  wiU  be  about  two  hundred  and 
fifty  feet  above  high-water  mark ;  and  should  the  tower  be  raised  forty 
feet  to  the  deck  of  the  lantern,  (and  in  my  opinion  it  should  not  be  less,) 
on  a  base  of  sixteen  feet  in  diameter,  it  will  be  a  prominent  landmark  for 
making  the  cape  in  the  daytime. 

The  lantern,  or  light,  which  is  to  be  placed  on  the  tower  should  be 
of  a  power  not  less  than  the  best  light  on  Navesink ;  in  other  words,  a 
marine  light  of  the  first  power. 
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The  tower  should  be  constructed  of  fire-proof  materiak,  and  bq 
wood  whatever  should  be  admitted  into  the  construction  of  the  build- 
ing, as  there  is  at  all  times  much  danger  of  the  forest  being  fired  to  the 
northward,  which,  in  such  case,  would  inevitably  destroy  the  building. 

From  the  cove  in  Baker's  bay,  where  the  materiab  would  be  landed, 
the  distance  is  about  one  thousand  yards  by  a  path,  now  greatly  ob- 
structed by  huge  trees,  which  have  fallen  across  it.  It  must  ever  be  a 
difficult  matter  to  transport  any  great  amount  of  bulk,  or  weight,  to  the 
summit.  A  good  road  must  first  be  made.  Whether  the  tower  is  con- 
structed of  wood,  iron,  or  brick,  the  materials  must  be  transported  in 
small  parcels. 

When  such  a  tower  as  I  have  contemplated  is  lighted  up  by  a  li^ht 
of  the  first  power,  it  will  be  clearly  visible  (or  a  distance  of  nme 
leagues  at  sea,  from  the  northwest  by  the  west,  and  southwest  to  the 
south,  and  by  the  east  for  the  entire  width  of  the  river,  and  for  the  same 
distance  up  the  Columbia. 

A  light  on  Cape  Hancock,  or  Disappointment,  will  be  of  vast  im- 
portance to  the  rapidly  increasing  commerce  of  Oregon,  as  it  will  enable 
all  vessels  to  approach  the  coast  boldly,  and  then  to  maintain  their  po- 
sitions on  pilot-ground  until  daylight,  when  they  will  be  at  once  taken 
into  port  by  the  highly  intelligent  pilots  now  fiilly  established  there. 

Very  respectfiilly,  sir,  I  have  the  honor  to  be  your  obedient  servant, 

WASHINGTON  A.  BARTLETT, 
LietOenant  United  Statu  Navy^  Aitutant  Coatt  Survof. 

Pro£  A.  D.  Bachb, 

Sup't  U.  8.  Coast  Survey. 


APPENDIX  No.  4. 

Extracts  from  a  letter  tf  Lieutenant  Commanding^  James  Alden,  V.  S.  Nf 
assistant  in  the  coast  survey^  to  Professor  A.  D.  Bachsj  Superintendent^ 
relating  to  Humboldt  harbor  and  Trinidad  bay  9  California. 

U.  S.  SURVBTINO  SCHOONSR  EwilfO, 

San  Franciscoj  August  81, 1851. 
Dear  Sir:  ••••••• 

We  left  San  Francisco  on  the  24th  of  June,  and  after  an  exceedingly 
boisterous  passage  of  ten  days  arrived  at  Trinidad.  This  anchorage 
is,  during  six  months  of  the  year,  perfectly  safe  and  comfortable.  It 
is  some  twenty  miles  to  the  northward  of  the  entrance  to  Humboldt ; 
and,  as  the  wmd  was  unfavorable  for  us  to  go  there  at  the  time,  we 
employed  ourselves  during  the  detention  of  two  or  three  days  in  making 
a  cnart  of  the  bay.  It  is  sent  with  the  others,  and  I  hope  it  will  meet 
with  your  approbation.  The  mines  in  the  vicinity  of  Trinidad  have 
made  it  qmte  an  important  location.  It  serves  as  a  resting  place  for 
the  miners,  and  is  tne  source  whence  all  their  supplies  are  derived. 

There  are  about  one  hundred  houses  in  the  village,  and  the  land  in 
the  vicinity,  for  agricultural  purposes,  can  hardly  be  surpassed.     The 


8.  Boc.  3.  £21 

ffigandc  red  wood  abounds  there  in  all  its  magnificence,  always  afibrd- 
ing  to  the  hardy  settler  the  readiest  and  most  lasting  material  for  neat 
and  appropriate  building.  The  fibre  of  this  wood  is  so  straight,  and 
so  easily  separated,  that  it  is  split  with  comparatively  little  trouble  into 
all  the  diderent  forms  requisite  for  an  unpretending  dweUing  in  a  new 
country.  The  depredations  of  the  Indians  in  that  quarter  have  been, 
I  am  sorry  to  say,  a  serious  drawback  to  their  farmmg  operations ;  so 
much  so,  indeed,  that  most  of  them  have  been  compelled  to  leave  their 
aU  and  go  into  the  town  for  protection. 

On  the  10th  July  we  leil  Trinidad  with  a  fair  wind,  and  in  a  few 
hours  were  at  anchor  in  Humboldt  bay.  We  were  employed  about 
four  weeks  in  making  the  survey  of  that  place.  Finding  it  much  better 
in  every  respect  than  it  had  been  represented,  I  gave  it  more  care  and 
made  a  closer  examination  than  an  ordinary  reconnaissance  required. 

This  body  of  water  partakes  more  of  the  character  of  a  lagoon  than 
an  ordinary  bay.  It  is  sixteen  miles  long,  and  from  one  to  five  broad. 
It  is  broadest  at  either  extremity,  where  it  is  but  a  great  grassy  flat, 
washed  with  about  one  foot  of  water,  (when  the  tide  is  out,)  and  bro- 
ken here  and  there  by  navigable  sluices.  The  entrance  is  practicable, 
except  in  very  bad  weather,  when  the  sea  breaks  entirely  across  it. 
There  are  twenty-one  feet  on  the  bar  at  low  water,  and  the  ordinaiy 
strength  of  the  tide  does  not  exceed  two  knots.  Under  unfavorable 
circumstances,  at  low  water,  and  with  a  very  light  breeze  blowing 
directly  in  the  channel,  this  schooner  went  to  sea  without  diflSculty. 
The  two  sea  walls,  or  narrow  necks  of  land,  which  so  nearly  shut  out 
the  sea,  are  covered  with  sand'-hills,  ranging  fix)m  ten  to  forty  and  fifty 
feet  in  height.  On  the  north  spit  I  have  marked  the  place  where  I 
think  the  %ht-house  should  be  located.  It  is  the  nearest  point  to  the 
entrance,  and  is,  therefore,  less  liable  to  be  obscured  by  fog;  and  with 
a  beacon  farther  back,  the  two  would  form  the  best  range  to  pass  be* 
tween  the  north  and  south  breakers-^not  that  it  should  be  attempted 
at  night,  unless  under  the  most  favorable  circumstances.  As  Humboldt 
is  rather  out  of  the  way  of  vessels  passing  up  and  down  the  coast,  t 
have  thought  that  a  light  of  the  second  or  third  class  would  answer  all 
purposes  required  at  that  point,  and  be  sufficiently  Isucge  (or  vessels 
Dound  in  to  maintain  their  position  during  the  night.  The  country  i4 
hilly,  almost  mountainous,  in  the  vicinity  of  Humboldt.  The  fir  and  the 
red  wood  predominate  in  the  forests,  and  I  am  informed  that  the  land  pos* 
sesses  every  requisite  for  farming  purposes.  The  cattle  luxuriate  the 
year  round  in  green  grass  and  tne  taUest  clover  I  ever  saw.  The 
temperature  is  very  equable;  they  have  a  slight  frtist  in  the  fall,  and 
the  winter  only  difiers  from  the  summer  in  bein^  more  pleasant.  Elk 
and  deer  are  found  in  abundance,  and  many  varieties  of  wild  fowl  fi-e* 

auent  the  bay.  There  are  no  less  than  four  villages  or  settlements  on 
lie  bay.  Humboldt,  at  the  entrance,  has  thirteen  houses ;  Eureka  as 
many.  Bucksport  is  just  taking  a  start,  and  its  location  is  thought  to 
be  superior  to  all  the  others,  fi'om  the  fact  that  it  has  better  water  and 
more  room  for  commercial  purposes.  Union  town  is  the  largest,  having 
about  one  hundred  houses.  It  is  located  in  the  north  end  of  the  bay. 
Its  proximity  to  the  mines  is  the  only  advantage  it  has  over  the  others 
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whfle  the  difficulty  of  transporting  supplies  from  the  depot  at  Eureka 
seems  to  be  almost  an  insurmountable  objection  to  its  ever  becoming  a 
place  of  much  importance.  Everything  has  to  be  carried  in  smaQ 
boats  up  a  very  narrow  sluice,  and  that  only  at  high  water,  while  the 
nearest  point  of  water  communication  is  a  mile  from  the  town.  A 
road  can  be  cut  from  either  of  the  other  towns  to  communicate  with 
the  one  from  Union  to  the  mines,  with  but  litde  expense  or  trouble. 
I  am,  sir,  very  truly  and  respectfiiUy,  yours,  &c., 

JAMES  ALDEN, 
r.  CanCg.  U.  8.  N.j  and  Asmtant  Coast  Survey. 


Prof.  A.  D.  Bachb, 

Superintendent  U.  S.  Coast  Survey. 


APPENDIX  No.  46. 

Letter  of  the  Superintendent  of  the  Coast  Survey  to  the  Secretary  of  the 
Treasury^  transmitting  the  report  of  R.  D,  Cutts^  esq.f  assistant  in  the 
coast  survey  J  with  sketches  of  his  survey  of  Fort  Pointy  at  the  entrance 
to  San  Francisco  bay,  and  of  Alcatrazj  or  Bird  island,  within  the  bay, 
proposed  as  sites  for  light-houses. 

Coast  Subvbt  Ofpicb, 

February  13,  1851. 

Sm :  I  have  the  honor  to  transmit  a  report  by  Assistant  R.  D.  Cutts, 
of  the  Coast  Survey,  with  sketches  of  his  survey  of  Fort  Point,  at  the 
entrance  to  San  Francisco  bay,  and  of  Alcatraz,  or  Bird  island,  within 
the  bay,  proposed  as  sites  for  light-houses  in  the  bill  passed  at  the  last 
session  of  Congress.  The  complete  drawings  which  Mr.  Cutts  for- 
warded by  Adams  &  Co/s  express  have  not  come  to  hand,  but  the  re- 
port and  sketches  of  the  sites,  with  a  tracing  from  the  chart  of  the  bay, 
which  shows  the  relative  positions  of  the  points,  will  supply  the  infor- 
mation essential  to  the  action  of  the  department.  When  the  complete 
drawings  are  received,  I  will  replace  these  and  sketches  by  copies  of 
them.* 

I  have  examined,  and  confirm,  the  recommendations  made  by  Mr. 
Cutts  in  his  report;  nor  have  any  facts  come  to  my  knowledge  from  in- 
quiries made  of  Lieutenant  Patterson,  United  States  navy,  formerly 
attached  to  the  Coast  Survey,  who  has  commanded  the  mail-steamer 
•Oregon,  plying  on  the  western  coast,  of  Lieutenant  Bartlett,  recently 
engaged  m  the  hydrography  of  the  western  coast,  and  of  Passed  Mid- 
shipman McLane,  second  officer  of  the  mail*steamer  "  Panama,''  and 
recently  attached  to  the  Coast  Survey,  to  indicate  that  the  location  al- 
ready adopted  for  lights  at  the  entrance  of  San  Francisco  bay  (the  South 
Farrallone,  Fort  Pomt,  and  Alcatraz  island)  should  be  altered. 

I  respectfrdly  recommend  for  the  light  on  Fort  Point  one  of  the  sec- 
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ond  order,  (French  system,)  or  its  equiiralent ;  and  for  the  one  on  Alca- 
traz  island  one  of  the  fourth  order,  or  its  equivalent. 

Very  respectfully,  yours, 

A.  D.  BACHE, 
Superintendent  U.  8.  Coast  Survey. 
Hon.  Thos.  Cobwin, 

Secretary  of  the  Treasury, 


San  Francisco  Bat, 

December  27,  1850. 

Dear  Sir:  In  conformity  with  your  instructions  of  October  5,  di- 
recting that  light-house  surveys  should  be  my  first  and  immediate  duty 
upon  arriving  at  San  Francisco,  I  have  to  report  that  I  have  made  the 
necessary  examinations  and  surveys  of  Alcatraz  island  and  Fort  Point, 
in  the  Bay  of  San  Francisco,  the  results  of  which,  and  sketches  on  a 
scale  of  ioido>  are  herewith  forwarded. 

The  magnetic  qpurse  of  Alcatraz  island  from  Fort  Point  is  N.  53  E., 
say  NE.,  by  E.  wliich  is  the  best  range  for  crossing  the  bar  and  for 
passing  between  Points  Lobos  and  Boucta.  The  Farrallones  are  visi- 
ble from  Alcatraz.  The  three  localities,  therefore,  appear  to  be  weU 
selected;  and  when  the  lights  are  erected,  every  desirable  object  will 
be  accomphshed. 

Alcatraz,  or  Bird  island,  is  a  large  rock,  rising  to  an  elevation  of  one 
hundred  and  thirty-five  feet  above  high-water  mark.  Its  greatest  length 
and  breadth  are  one  thousand  six  hundred  and  seventy-fliree,  and  five 
hundred  and  ninety  feet,  respectively.  The  summit  is  rounded,  and  has 
a  thin  layer  of  soil,  the  rock  itself  being  soft,  firiable,  and  easily  ex- 
cavated; deep  water-marks  all  around  the  island,  and,  with  the  ex- 
ception of  at  two  or  three  particular  places,  the  sides  are  so  precipitous 
that  a  landing  can  be  with  difficulty  effected. 

Fort  Point  is  sixteen  thousand  seven  hundred  and  ninety-eight  feet, 
or  three  miles  three  hundred  and  nineteen  yards,  fi^om  Alcatraz  island, 
and  commands  a  fuU  view  of  the  entrance  to  the  bay.  The  proposed 
site  for  the  light-house  is  on  an  elevated  and  prominent  point,  (one  hun- 
dred and  seven  feet  above  high-water  mark,)  and  whicn  was  formerly 
occupied  as  a  Mexican  fort. 

The  sites  for  light-houses  are  marked  on  the  sketches  by  a  circle  in 
red  ink. 

Fort  Point  belongs  by  reservation  to  the  United  States.  Alcatraz  is 
claimed  by  purchase  from  Mexican  grants  by  Col.  J.  C.  Fremont 
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Heightoflan- 
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base. 


Alcatraz  island . 
Fort  Point 
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20    " 
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base  above 
bigb-water 
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135  feet. 
107     " 
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tern  above  which  lights 
high-water  would  be  via- 


maik. 


ble,  dear  wea- 
ther, luntieal 
miles. 


155  feet. 
127    " 


17  miles. 
15     " 


Statute  mOea. 


21 
19} 


I  am,  &c.,  yours,  truly, 

RICH.  D.  CUTTS, 

jtstittani  CoaU  Survof^ 
Pro£  A.  D.  Bache, 

Superintendent  U*  S.  CoaM  Survey* 


APPENDIX  No.  47. 

Report  of  A*  D*  Bache,  Superintendent  ef  the  ZJnkei  States  Coast  Survey^ 
to  the  Secretary  of  the  Treasury^  correcting  important  errors  in  the  posi- 
tion of  the  FamdUmes  and  Point  Lobos^  entrance  to  San  Francisco  Bay. 

Coast  Survey  Office, 

Washington^  April  24,  1851. 

8ir:  I  have  the  honor  to  submit  the  following  report  from  R.  D. 
Cutts,  esq.,  assistant  United  States  coast  survey,  correcting  important 
errors  in  previous  reports  as  to  the  position  of  the  Farrallones  and  PcAnt 
Lobos,  entrance  to  San  Francisco  bay,  which  I  respectfully  request 
authori^^  to  pubUsh.  These  corrections  are  the  results  of  a  trigono- 
metrical survey. 

Very  respectfully,  yours, 

A.  D.  BACHE, 
Superintendent  United  States  Coast  Survey. 
W.  L.  HcM>OB«  Esq., 

Acting  Secretary  of  the  Treasury. 


Schooner  Baltimore, 
San  Francisco  Bay,  February  28,  1851. 

Dear  Sir  :  Under  the  head  of  the  "  Farrallones,"  in  the  saihng  direc^ 
tions  for  the  western  coast,  it  is  stated  that — 

**The  southeast  inlet  is  the  largest  of  the  group,  and  is  distant  from 
the  fi>rt,  at  the  mouth  of  the  harb^,  twenty-eight  miles,  and  bears  from 
fort  S.  68*5  W.,  time. 

In  the  next  edition  of  these  directions  the  distance  may  be  stated  at 
29.9  miles,  and  the  true  course  from  fort  S.  75^  12^  W. 
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Adopting  for  tbe  starting  point  the  latitude  and  longitude  of  Fort 
Point,  as  given  by  Lieutenant  McArtbur  in  the  published  '*  tables,"  the 
latitude  of  the  South  Faxrallone  becomes  37°  4r  37",  instead  of  37°  36' 
30";  and  the  longitude  of  Point  Lobos  (the  most  western  extremity) 
122°  2d'  47",  instead  of  122°  27'  30". 

Very  truly,  yours, 

R-  D.  CUTTS* 
Prof.  A.  D.  Bachb, 

Superintendmt  U.  S.  Coast  Survey* 


APPENDIX  No.  48. 

Report  of  Lieutenant  Wa^shington  A.  Bartlettf  United  States  navy^  assistant 
in  the  coast  survey  ^  to  the  Superintendent^  on  the  general  character  of  the 
coast  of  Calif orma* 

Washinqton,  January  6,  1851. 

Sir  :  In  answer  to  your  several  inquiries  of  the  31st  ultimo,  I  have 
the  honor  to  state,  that  the  general  character  and  configuration  of  the 
coast  of  California  exhibit  bold  precipitous  cliSa,  variable  in  height, 
occasionally  interrupted  by  sand  and  shingle  beaches.  In  some  places 
the  shore-line,  even  where  faced  by  cliffs,  is  also  a  flat  sand-beach,  but 
in  such  cases  narrow,  and  entirely  washed  by  a  full  tide. 

On  all  parts  of  the  coast  vessels  may  approach  within  a  very  short 
distance  of  the  beach,  without  encountering  any  dangers  not  visible  to 
the  eye,  except  that  of  being  hove  upon  the  beach  by  the  swell,  if  the 
failing  of  the  wind  should  leave  the  vessel  becalmed. 

The  hill-tops  are  generally  rolling,  but  at  times  present  long  ranges 
of  slighdy  inclined  plains,  or  tables,  partially  covered  with  gigantic  red- 
wood timber.  Wild  oats  and  rich  grasses  are  abundant  on  all  the  hills 
and  forest  openings  of  the  coast  range. 

The  islands  which  lie  off  the  coast  between  Cape  Conception  and 
San  Diego  are  not  yet  determined  in  positioix,  with  any  very  close  ap- 
proach to  accuracy.  They  are  large  and  conspicuous  objects  to  the 
navigation  in  clear  weather,  but  require  more  thorough  examination 
and  determination.  They  are  as  foUow :  Santa  Rosa,  or  Miguel,  San 
Bernardo,  Santa  Cruz,  Saint  Nicholas,  Santa  Barbara,  Santa  Catalina, 
San  Clemente,  or  Salvador,  San  Juan,  and  the  Coronados  islefs. 

Several  of  these  islands  have  islets  in  their  vicinity,  and  there  are 
reefs  and  detached  rocks  reported  in  several  places  within  their  range. 

Whether  these  reefs  and  islets  are  the  same^  being  variously  placed 
by  navigators  assigning  them  erroneous  positions  on  the  crude  charts 
of  that  coast,  which  have  been  in  general  use  by  the  coasters,  or  whether 
they  are  more  numerous  and  dangerous  than  they  appear  on  the  general 
charts  of  the  latest  publications,  is  yet  to  be  ascertained. 

There  is  no  part  of  the  coast  of  the  United  States  that  requires  an  imme- 
diate and  thorough  examination  with  all  thevneans  at  the  command  of  the  coast 
survey  mme  than  that  part  included  between  Monterey  and  San  Diego* 

Our  late  reconnaissance  to  the  northward  shows  how  indeterminate 
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have  been  pravkms  andmriaes,  and  how  ^veiy  much  superior  it  is  to 
previoiisfy  conceived  notions. 

To  the  southward  and  eastward  of  Point  Conception  the  ishinds  of 
San  Bernardo,  San  Mignel,  and  Santa  Cmzfbrm  the  western  border  of 
the  Santa  Barbara  channel  or  sound.  This  is  the  route  of  the  coasting 
trade  and  Pacific  mail  steamships  generally. 

The  ligfat-hoose  proposed  to  be  erected  on  Cape  Conception  will  be 
of  great  benefit  to  this  trade. 

In  consequence  of  ibgs  and  haze,  the  cape  (which  is  bold,  and  clear 
of  danger)  must  be  made,  in  order  to  shape  a  course  with  certainty 
through  the  channel  or  sound  of  Santa  Barbara. 

The  island  of  San  Bernardo  lies  nearly  due  south  of  Cape  Conception, 
distant  30  miles,  '^San  Alisuel"  33  miles  S£.,  (compass,)  and  **  Santa 
Cruz  "  33  miles  ESE.,  ana  eleven  miles  south  of  the  anchorage  of  Santa 
Barbara. 

The  coast  is  clear  of  dangers,  both  on  the  main  land  and  the  eastern 
shores  of  the  island.  Navigators  prefer  to  take  the  channel,  in  conse- 
quence of  reported  reefs  and  shoals,  to  the  westward  of  San  Miguel  and 
north  of  San  Nicholas.  There  is  no  doubt  such  do  exist,  and  are  as  yet 
very  uncertain  in  position. 

The  light-house  for  Cape  Conception  should  lie  as  near  the  shoie  as 
possible,  having  regard  to  height,  K>r  sea  view.  This  light  should  be 
seen  ten  or  eleven  leagues,  and  be  of  the  first  class. 

A  position  can  be  had  fer  Conception  light  which  wiQ  not  require  a 
tower  higher  than  those  on  Navesink. 

Beginning  with  the  light  at  the  Farrallone,  oflfSan  Francisco,  as  a 
fixed  light,  I  would  recommend  the  following  order  to  the  southward : 

MoDterey  a  revolving  light. 

Cape  Conception  a  fixed 

San  Diego  a  revolving 

As  the  above  will  all  be  main  sea-lights,  they  should  be  of  the  first 
class. 

All  other  lights  which  the  fiiture  wants  of  commerce  may  require  in 
this  district  will  only  be  secondary  or  local  lights. 

Respecthilly  submitted  by  your  obedient  servant, 

WASHINGTON  A.  BARTLETT, 
Lieutenant  V.  S.  Aary,  and  Assistant  Coast  Survey. 

Prof  A.  D.  Bache, 

Superintendent  U.  S.  Coast  Survey. 
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APPENDIX  No.  49. 

Letter  of  the  Superintendent  of  the  Coast  Survey  to  the  Secretary  of  the 
Treasury  J  communicating  a  letter  from  Lieut.  W.  A.  Bartlettj  U.  S.  N.^ 
assistant  in  coast  survey y  relating  to  the  commerce  of  the  Columbia  River. 

Coast  Survey  Officb, 

February  26,  1851. 

Sm:  I  have  the  honor  to  send  herewith  a  letter  fi-om  LieuL  Wash'n 
A*  Bartlett,  United  States  navy,  assistant  in  the  coast  survey,  enclosing  a 
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list  of  vessels  which  have  cl-ossed  the  bar  of  the  Columbia  river  during 
the  year  1850.  I  respectfully  request  that  it  may  be  communicated  to 
the  Committees  on  Fmance  and  Commerce  of  the  Senate,  and  Com- 
mittee on  Commerce  of  the  House  of  Representatives. 

Yours,  very  respectfiilly, 

A.  D.  BACHE, 
Superintendent  Coast  Survey. 
Hon.  Thos.  CorwTN, 

Secretary  of  the  Treasury, 


National  Hotel,  Washington, 

February  24,  1851. 

Dear  Sir  :  I  herewith  enclose  a  list  of  vessels  which  have  crossed 
the  bar  of  the  Columbia  river,  Oregon  Territory,  during  the  year  1S50. 
I  received  it  this  evening  direct  fi'om  the  United  States  collector  at 
Astoria. 

By  this  list  you  will  perceive  that  wliile  the  large  number  of  160 
sail— of  ships,  barques,  brigs,  and  steamers — ^have  safely  crossed  the 
bar  of  the  Columbia  river  during  the  year,  no  less  than  one  hundred 
and  forty-four  sail  have  entered  and  departed  by  the  new  8outh#chan- 
nel,  which  was  surveyed  by  the  late  Lieutenant  Commanding  W.  P. 
McArthur,  U.  S.  N.,  and  myself,  under  your  direction,  the  past  season ; 
the  chart  of  which  is  now  being  engraved. 

This  list  of  vessels  embraces  a  fleet  of  over  eighty  thousand  tons 
burden,  which  in  one  year  have  entered  and  cleared  at  the  custom- 
house at  Astoria,  without  a  solitary  accident  or  loss  of  one  dollar  to 
owners  or  insurers  by  the  passage  of  the  bar. 

It  is  veiy  doubtful  whether  the  commercial  statistics  of  any  other 
port  of  equal  commerce  can  show  such  an  exhibit. 

Of  the  sixteen  passages  made  through  the  old  north  channel,  all  but 
three  were  made  by  steam  vessels,  which  fact  has  hiUy  demonstrated 
two  things :  Jtrst,  that  the  prediction  long  since  made,  that  steam  would 
certainly  and  safely  open  the  navigation  of  the  Columbia,  and,  secondly j 
that  our  reports  of  the  past  sunmier,  that  the  south  channel  is  the  prac- 
tical commercial  channel  of  the  river,  are  fully  established  to  be  correct 
by  the  showing  of  the  pilots ;  they  having  taken  one  hundred  and  forty 
sail  ot  sailing  vessels  through  the  south  channel^  wliile  only  four  have 
passed  through  the  nmth  channel. 

Since  the  publication  of  our  sailing  directions  in  June  last,  ten  saUing 
vessels  have  passed  through  the  south  channel  without  a  pilot! 

The  pilots  have  taken  17 i  feet  draught  over  the  bar  of  the  south 
channel. 

In  view  of  these  facts,  and  my  experience  of  the  wants  of  the  usual 
aids  to  commerce  on  this  river,  1  have  been  addressed  by  a  large  num- 
ber of  the  ship-masters  and  owners  of  vessels  trading  into  tlie  Colum- 
bia, to  urge  upon  the  proper  departments  of  the  government  the  ne- 
cessity of  hastening  the  work  of  building  the  light-houses,  and  placing 
the  buoys,  already  provided  by  act  of  Congress. 

Alsoy  that  the  growing  commerce  of  the  port  of  Astoria  demands  an 


A»  S.  Doe.  8. 


3* 


II  Via: 


approfMTiatiDn  finr  a  customrhouse  at  that  paint,  in  order 
that  the  pubhc  business  may  be  properly  transacted.  I  have  the  honor, 
therefore,  to  request  that  copies  of  this  communicaticm  be  transmitted 
to  the  Secretary  of  the  Treasury,  and  the  Committee  on  Finance  of  the 
United  Stales  Senate. 

In  this  connexion  I  may  also  mention  that  I  was  this  day  informed 
by  Mr.  Preston,  surveyor  general  for  Oregon,  that  in  consequence  of 
the  publication  of  my  report,  made  to  you  in  June  last,  of  the  safety 
of  tne  south  channel  of  tne  Columbia,  the  insurance  ccxnpanies  of  St. 
Louis  at  once  took  risks  for  the  river,  at  the  same  as  for  San  Fran- 
cisco. This  is  the  direct  influence  of  correct  hydrographical  infor- 
mation. 

Sir,  I  have  the  honor  to  be,  with  high  respect,  your  obedient  servant, 

WASH'N  A.  BARTLETT, 
Lieut.  CowCg  U.  8.  N^  and  AniUant  Coast  Survey. 
Fro£  A.  D.  Bachb, 

Superintendent  Coast  Survey. 


APPENDIX  No.  60. 

% 
Letter  of  the  Superintendent  of  the  Coast  Survey  to  the  Secretary  of  the 

Treasury^  communicating  information  relating  to  Trinidad^  Humboldt j  and 

San  Diego  hays. 

OssiPEB  Station,  near  Alfred,  Maine, 

September  29,  1851. 

Dear  Sir:  The  following  information  in  regard  to  Humboldt  harbor, 
Trinidad  bay,  and  San  Diego  harbor  and  its  approaches,  has  been 
received  from  'Lieutenant  Commanding  James  Alden,  United  States 
navy,  Assistant  R«  D.  Cutts,  and  Sub-Assistant  A.  M.  Harrison.  I 
would  respectfully  request  authority  for  its  publication. 

Trinidad  and  Humboldt  hays  have  been  surveyed,  and  the  charts  will 
be  ready  to  forward  by  the  first  proximo.  The  first-named  is  a  very 
convenient  and  safe  anchorage  during  six  months  in  the  year,  and  will 
be  found  by  vessels  that  have  suffered  from  the  strong  head  (northerly) 
winds  that  prevail  along  the  coast,  a  comfortable  harbor  of  refuge. 

Humboldt  bay  is,  I  think,  the  third  harbor  on  this  coast;  it  is  six- 
teen miles  long,  and  from  three-quarters  to  foin  or  five  miles  wide. 
The  entrance  between  the  breakers  is  nearly  straight,  but  rather  along 
the  coast;  it  is  about  a  mile  long,  and  two  hundred  tnetres  wide, 
between  die  eighteen-feet  curves  on  either  side,with  twenty-one  feet  at 
low  water  on  the  bar.  It  is  perfectly  accessible,  except  in  very  heavy 
weather,  when,  I  am  informed,  the  sea  breaks  entirely  across  the 
entrance;  but  we  had  no  trouble  in  getting  in,  and  heat  out  against  a 
very  light  air,  with  httle  or  no  tide  in  our  favor.  We  have  made  a 
very  careful  examination  of  it. 

aan  Diego  hay. — ^From  the  perfect  shelter  it  affords  from  all  winds, 
and  the  depth  of  its  water,  San  Diego  bay  is  considered,  next  to  San 
Francisco,  the  best  on  this  coast.    That  such  a  large  volume  of  water 
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should  have  such  a  small  outlet  is  somewhat  remarkable,  as  is  also  the 
.  very  singular  natural  breakwater,  Ballast  point. 

The  Port  La  Playa  is  situated  on  the  western  shore  of  the  bay,  about 
one  mile  and  three-quarters  from  the.  entrance.  The  anchorage  is  in 
between  nine  and  ten  fathoms.  The  custom-house  is  placed  here, 
and  it  is  also  the  place  where  the  mail-steamers  stop.  '  An  excellent 
road  leads  from  La  Playa  to  Old  San  Diego,  which  is  a  small  town  of 
a  few  adobe  houses  and  unapproachable  by  water,  even  in  boats. 

New  San  Diego,  now  about  a  year  old,  is  situated  on  a  plain,  at  the 
base  of  the  hills,  on  the  east  side  of  the  bay.  It  consists  of  a  few 
American-built  houses,  and  a  large  storehouse  for  the  quartermaster's 
department  The  United  States  military  depot  is  established  there.  A 
channel  runs  in  a  curve  from  La  Playa  to  New  Sail  Diego,  and  vessels 
can  carry  from  six  to  seven  fathoms  water.  Both  New  San  Diego  and 
La  Playa  are  dependent  upon  the  rivpr  at  Old  San  Diego  for  their 
water.  Between  the  above-named  channel  and  Old  San  Diego  are 
large  flats,  mostly  covered  with  grass,  and  partly  bare  at  low  tide. 

The  most  important  subject,  however,  connected  with  the  bay,  is  the 
efiect  of  the  debouchement  of  the  San  Diego  river — bringing  wkh  it| 
when  high,  (in  the  rainy  season,)  great  quantities  of  sand  directly  into 
the  channel.  ••.,-•  * 

It  is  believed,  and  apparently  with  reason,  that  unless  the  course  of 
the  river  be  changed,  the  channel  will  be  ultimately  filled,  which  will 
have  the  effect,  1  think,  of  not  only  cutting  off  communication  with  New 
Town,  but  also  of  destroying  the  bay  entirely  as  a  harbor;  for  it 
appears  that  nothing  keeps  the  bay  open  but  the  great  amount  of  Israter 
flowing  in  and  out  at  the  narrow  entrance ;  and,. when  the  channel  is 
closed,  the  greater  part  of  the  bay  is  cut  off)  leaving  an  insufiicient 
amount  to  keep  the  entrance  clear.  A  bar  would  doubdeds  form  across 
the  mouth,  and  the  bay  will  gradually  .fill. up. 

That  the  river  does  bring  sand  into  the. bay  is  asser%d  by  the  deputy 
collector  of  this  place,  ana  others  who  have  the  means  of  knoiring; 
and,  further,  it  is  known  that  vessels  at  one  time  could  anchor  in  False 
bay,  but  the  river  flowing  into  it  destroyed,  it  by  filling  it  with  sand; 
and  it  then  turned  its  course  into  San  Diego  bay. 

If  such  be  the  facts — and  I  see  no  reason  to  doubt  them— thfe  onl^ 
remedy  for  the  evil  is  to  turn  the  river  into  False  bay  again.  This  is 
an  excellent  harbor,  and  its  loss  would  be  severely  felt. 

Respecting  the  tides,  Mr.  Gray  gives  the  average  as  six  feet,  which  is 
approximately  correct  The  pilots  tell  me  that  the  tides  vary  in  their  rise 
aud  fall  from  nine  feet  (spring-tides)  to  three  and  a  half  during  the  year. 

About  two-thirds  of  the  way  from  the  Playa  to  the  end  of  Ballast 
point  is  a  shoal,  having  nine  feet  of  water  at  low  tide,  but  lately  dis- 
covered. 

Sailing  directions  for  San  Diego. — Vessels  in  sight  of  the  coast,  and 
approaching  San  Diego  from  the  north,  will  observe  an  opening  in  the 
hills,  and  the  appearance  of  an  inland  bay.  This  is  the  "False  port," 
and  must  be  avoided:  Immediately  north  of  *'  False  port"  commences 
a  table  land,  about  four  hundred  and  fifty  feet  high,  and  extending 
southwardly  six  or*  seven  miles.  The  extremity  of  this  table-land  is 
called  Point  Loma,  and  forms  the  entrance  to  the  harbor  of  San  Diego. 
84 
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Tbosc  boand  tram  the  soutliward  will  first  sight  the  group  of  high, 
rod^  islet^f  called  '*  Lot  Cnromado$y  From  thence  to  Point  Loma  the 
coarse  is  N.  ^  E.,  and  the  distancre  fifteen  nautical  miles.  On  a  clear 
day  '*Los  Corooados''  will  serve  as  a  landmark  and  guide  for  vessels 
eoniing  fi'om  ai^  directioiu 

8teer  right  through  the  kelp,  giving  P(Mnt  Loma  a  berth  <^  one-half 
nile,  and  m  a  few  minutes  you  will  open  Ballast  point,  a  low  beach  of 
Single  stones  forming  a  natural  breakwater.  Then  round  up  gradually, 
vntif  yon  bring  Ballast  point  in  range  with  the  easternmost  house  on  the 
Pk^a,  and  be  very  carefvl  not  to  open  more  of  the  village;  otherwise  you 
will  be  too  &T  to  the  east  and  in  danger  of  getting  aground  on 
2imingo  shoaL  The'  breakers  show  its  position.  During  the  summer 
keep  as  close  to  the  hills,  on  your  port  side,  as  your  draught  of  water  will 
allow,  as  you  wiD  then  be  able  to  lay  on  the  wind  right  up  to  Ballast 
point.  You  can  carry  four  fedKxns  within  a  ship's  length  of  the  point. 
Keep  on  the  above  raAge,  and,  when  up  with  Ballast  point,  steer  direct 
for  tne  Playa,  and  anchor  as  yon  please. 

Inside  of  the  breakwater^  and  about  two  hundred  and  fifty  yards 
tnie  north  of  its  extremity,  is  a  shoal  spot,  with  twelve  feet  water  at 
lofw  tide.  The  shoals  on  the  starboard  hand  are  plain  in  sight,  except 
at  very  high  water. 

Beyondtbe  Playa,  the  shoals  are  easOydistinguisbed.  The  channel, 
however,  is  buoyecL  From  die  Playa  to  New  Town — four  miles  di^ 
tant — you  can  carry  six  fathoms  of  water.  A'milj  or  two  beyond  New 
Town  the  bay  becomes  shoal. 


VAy  respectfiilly,  yoursi  &c., 

Hon.  Thos.  C<«win , 

Secretary  of  the  Tretuury* 


A.  D.  BACHE,  SitperinienJeML 
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0 

Bttilmg  directions  for  entering  the  Columbia  river  as  far  tu  the  harhor  of 
Aoarioy  by  Lieutenant  Commanding  fV,  JP.  McArthur^  United  Statet 
mavyf  amstant  in  the  coast  survey. 

It  is  best,  under  all  circumstances,  to  have  a  pilot;  but  should  it  be 
necessary  to  enter  the  river  without  one,  the  directions  for  the  north 
channel  are :  First,  bring  Sand  island  in  range  with  Point  Ellice,  and 
stand  m  towards  Sand  island,  passing  the  south  end  of  the  north 
breaker.  When  Cape  Disappointment  and  Leadin^-in  cliff'  are  in 
range,  haul  off*  towards  the  cape,  keeping  Leadin^-m  cliff*  in  range 
until  nearly  abreast  the  cape.  Give  the  cape  a  small  berth,  and  continue 
on  towards  Baker's  bay  until  the  second  island  in  the  bay  can  be  seen; 
then  keep  off*,  and,  witn  the  second  island  and  cape  in  range  astern,  it 
will  pass  clear  of  the  north  part  of  the  middle  sands.  As  soon  as  the 
soundings  shoal  on  this  course,  keep  off  towards  Sand  island,  and, 
passmg  close  by  the  east  end  of  the  island,  get  the  Ifeacon  on  the  island 
KB  range  with  a  tree  on  Cape  Disappointment,  (which  is  trimmed  up 
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like  an  umbrella,)  and,  with  that  range  astern,  stand  on  up  the  bay  untd 
the  custom-house  is  on  with  Young's  point,  when  haul  to  the  east,  and 
keep  the  last  range  on  till  nearly  up  with  Young's  point.  Pass  along 
the  south  shore,  running  by  the  lead,  until  up  to  Astoria. 

To  enter  the  south  chiannel,  bring  the  beacon  on  Sand  island  to  bear 
north  40^  east,  (true,)  and  Point  Adams  on  the  peak,  which  can  be  seen 
east  of  Point  Ellice,  called  "Jim  Crow,"  (upon  which  there  is  a 
notable  tree,)  nearly  in  range ;  the  vessel  will  be  then  on  the  bar  in  the 
south  channel,  in  the  best  water.  Steer  for  the  beacon,  taking  care  noi 
to  sag  to  the  eastward;  rather  keep  close  to  the  breakers  on  the  Sand 
island  shore.  Pass  close  to  Sand  island,  and  fall  into  the  range  of  the 
beacon  with  the  trimmed  tree  on  Cape  Disappointment,  and  proceed 
as  already  directed. 

The  best  time  for  entering  is  on  the  first  or  last  of  the  ebb-tide.  The 
last  of.  the  ebb-tide  is  preferable  in  either  channel. 


APPENDIX  No.  62. 

Correspondence  of  Superintendent  of  the  Coast  Survey  with  the  Secretary  (^ 
the  Treasury  in  relation  to  ttoo  sunken  rocks  in  ttte  harbor  of  San  Franr 
ciscoj  reported  by  collector  of  that  port. 

1. 

^» 
Treasury  Dbpartmbht, 

J^y3i;i861. 

Sir  :  The  enclosed  letters  from  the  collector  of  San  Francisco,  re- 
questing that  buoys  be  placed  over  two  sunken  rocks  therein  mentionedi 
are  transmitted  for  your  views  on  the  subject.  ^ 

You  will  please  return  the  letters  with  your  report,  and  if  any  report 
shall  have  been  made  to  you  by  the  officers  of  the  coast  survey  in  Cal- 
ifornia, I  will  thank  you  to  furnish  a  copy  to  the  department. 

Very  respectfully,  your  obedient  servant,  '   • 

W.  L.  HODGE, 
Acting  Secr^ary  of  the  Tnfosury. 

Prol.  A.  D.  Bache, 

Superintendent  Coast  Survey. 


2. 

Collsctor's  Oppicb,  Custom-Hovsb, 

San  FranciscOi  June  7, 1861. 

Sir  :  I  have  the  honor  to  enclose  a  copy  of  a  letter  I  have  addressed 
to  the  Hon.  Stephen  Pleasonton,  Fifth  Auditor,  requesting  authority  to 
procure  two  buoys  to  place  on  two  sunken  rocks,  very  dangerous  to 
vessels  navigating  the  waters  of  this  bay.     It  is  of  great  importance 
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that  these  dangerous  rocks  sfaould  'be  indicated  to  navigators ;  and  I 
trust  the  requisite  steps  may  be  taken  as  promptly  as  possible. 

I .  have  the  honor  to  be,  vrith  great  respect,  your  most  obedient 
servant, 

T.  BUTLER  KING,  Coaedor. 

Hon.  Thomas  Corwix, 

Secretary  of  the  Treasury ^  Washington  City. 


3. 

Collector's  Office,  Ccstom-House, 

San  FranciscOj  June  7,  1S50. 

Sir  :  There  are  two  sunken  rocks  in  the  straits  beti\'een  the  bays  ol 
San  Francisco  and  San  Pablo,  which  are  very  dangerous  to  navigation, 
being  directly  in  the  track  of  vessels  navigating  these  waters.  Appli- 
cation has  been  made  to  me  to  have  buoys  placed  upon  them,  and  the 
officers  engaged  in  the  coast  survey  are  reaay  to  place  buoys  whenever 
they  can  be  procured.  Under  these  circumstances,  please  authorize 
some  person  to  procure  buoys  to  mark  these  dangerous  hindrances  to 
navigation. 

Very  respectfully,'  your  obedient  servant, 

T.  BUTLER  KING,  Collector. 

Hon.  Stephen  Ple^^sonton, 

Fifth  Auditor  J  Treasury  Department,  Washington  City. 


C.  S.  Station,  Mt.  Pleasant,  Me., 

July  25,  1851. 

Sir:  I  have  the  honor  to  acknowledge  the  receipt  of  your  tavor  of 
the  21st  instant,  relating  to  buoys  to  be  placed  upon  two  sunken  rocks 
in  the  bay  of  San  Francisco,  and  requesting  to  be  furnished  with  the 
information  communicated  to  the  superintendent  by  the  officers  of  the 
survey. 

In  reply,  I  have  the  honor  to  state  that  Lieutenant  Commanding 
Jas.  Alden,  U.  S.  N.,  assistant  in  the  coast  survey,  and  ciiief  of  h^dro- 
flp'aphic  party  on  the  western  coast,  under  date  of  June  14,  informs  me 
that  he  has  received  numerous  appUcations  to  place  buoys  on  the  In- 
vincible and  Blossom  rocks,  in  the  harbor  of  San  Francisco,  and  that 
he  considers  it  very  necessary  to  the  safety  of  navigation  that  buoj's 
should  be  placed  upon  those  dangers. 

Fully  concurring  with  Lieutenant  Alden  in  his  opinion,  I  would  re- 
spectfully recommend  that  the  necessaiy  means  may  be  furnished  to  the 
collector  of  the  port  of  San  Francisco,  or  to  the  superintendent  of  the 
coast  survey,  from  any  fimds  the  department  may  have  available  fi>r  the 
purpose,  to  have  the  buoys  procured  and  placed. 
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I  return  herewith  the  letters  of  Mr.  Bang,  the  collector,  as  you  re- 
quest 

Yours,  respectfully, 

A.  D.  BACEDS,  Superintendent. 
Hon.  W.  L.  HoDOE, 

Acting  Secretary  of  the  Treasury. 


APPENDIX  No.  63. 

Report  Cjf  Lieutenant  Commanding  James  Alden,  U.  8.  navy^  assistant  ui 
the  roast  survey,  to  the  Supenntetidentf  of  the  death  of  Passed  Midr 
shipman  William  De  Koven,  U.  S.  navy,  assistant  in  the  coast  survey^ 
on  the  thirty-first  of  May,  1851. 

U.  S.  Surveying  Schoojtbr  Ewing, 

San  Francisco,  May  31,  1851. 

Dear  Sir  :  I  have  just  time,  before  the  steamer  sails,  to  impart  to 
you  the  melancholy  news  of  the  sudden  death  of  Passed  Midshipman 
William  De  Koven.  His  disease  was  apoplexy;  and  when  I  mailed 
my  last  letter  to  you,  one  short  hour  ago,  ne  was  not  thought  to  be  in 
any  danger.  .  I  had  known  him  but  a  few  d^js,  but  in  that  lime  learned 
to  honor  arid  respect  the  noble  qualities  which  adorned  his.  character. 
This  sudden  and  awful  event  has  cast  the  deepest  gloom  over  us  all, 
and  our  thoughts  turn  with  the  saddest  sympathy  to  those  bereaved 
relatives  and  friends,  whose  hopes  and  affections  are  thus,  in  one  short 
hour,  made  so  desolate. 

I  enclose  herewith-  Dr.  Mitchell's  report  of  the  circumstances  attend- 
ing Mr.  De  Koven's  death,  and  beg  that,  as  there  is  not  time  before 
the  steamer  sails  to  do  so  myself,  you  will  please  to  impart  the  sad  in- 
telligence to  his  friends,  and  to  the  Hon.  Secretary  of  the  Navy. 

With  great  respect,  I  am  sir>  your  obedient  servant, 

JAMES  ALDEN, 
Lieutenant  Commanding,  U.  8,  Nmnf. 

Prof.  A.  D.  Bache, 

Superintendent  U.  S.  Coast  Survey,  4^.,  Washington,  D.  C. 


APPENDIX  No.  64. 

Letter  of  the  Superintendent  of  the  Coast  Survey  to  the  Secretary  of  the 
Treasury,  communicating  the  loss  of  the  stea/mer  Jefferson  on  the  coast  of 
Patagonia;  with  documents  relative  tliereto. 

1. 

Ossipee  Station,  near  Alfrpd,  Me., 

September  1,  1851. 

Sir  :  It  is  my  unpleasent  duty  to  report  officially — ^what  has  already 
.been  communicated  to  you  mformally  by  the  assistant  in  charge  of  the 
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coast  survey  office — ^the  wreck  of  the  steamer  Jefferson,  and  her  aban- 
donment after  survey,  at  Port  Desire,  Eastern  Patagonia. 

The  whole  of  the  circumstances  are  described  in  the  letter  of  Lieu- 
tenant Commanding  F.  K.  Murray,  United  States  navy,  a  copy  of  which 
is  herewith  transmitted,  together  with  a  copy  of  the  report  of  the  officers 
who  made  the  examination  of  the  vessel  at  Port  Desire;  and  recom- 
mended her  abandonment  as  beyond  the  means  accessible  for  repairs. 

Such  was  the  violence  of  the  storm  to  which  the  vessel  was  exposed, 
that  there  appears  more  cause  for  thankfubiess  that  the  lives  of  the  of- 
ficers and  crew  were  preserved  than  of  regret  that  the  vessel  was  dis- 
abled. The  commander,  and  his  officers  and  crew,  appear  to  have 
dcMoe  aU  that  was  practicable  under  the  circumstances. 

I  transmit  herewith  a  copy  of  the  letter  of  Lieutenants  Alden  and 
Jenkins,  recommending  the  sending  of  the  Jefferson  to  the  western 
coast;  and  of  that  of  Lieutenant  Commanding  Murray,  in  reply  to  in- 
quiries addressed  by  me  to  him  before  leaving  port.  The  department 
wiU  see  from  them  that  the  best,  professional  advice  was  had  before 
aeodiiig  the  vessel  to  the  western  coast,  and  that  she  was  fully  equip- 
|Nm1  for  the  voyage. 

I  have  not'  yet  received  advices  of  the  arnval  of  the  officers  and 
men  of  the  Jefferson  in  the  United  States.  It  will  be  seen  that  their 
return  may  soon  be  expected,  and  that  such  portions  of  the  machin- 
ery of  the  steamer  as  it  may  be  possible  to  dhip  will  be  brought  with 
Aenu 

Very  respectfully,  yours, 

'.   *.  A.  D.  BACHE,  Supertntefndeta^  t(t. 

Hon.  Thos.  Coawm, 

BcerUary  of  the  Treannry. 


2. 

iMier  9f  LieutenatU  Commanding  F,  JT.  Mwrray^  United  States  navy^  to 
Superintendent  of  Coast  Survey ,  reporting  the  loss  of  the  Coast  Surveying 
Suamar  J^firjKnu  .. 

U.  S.  S.  Stbabisr  Jefferson, 
Port  Desire^  East  Patagonia,  June  3,  1851. 

Sir:  It  becomes  my  unpleasant  du^  to  inform  you  of  the  disasters 
which  have  befallen  the  Jefferson  since  leaving  Montevideo,  and  driven 
us  into  this  port,  a  complete  wreck.  After  our  sailing,  the  weather 
continued  good  until  the  23d  ultimo,  when  its  threatening  appearance^ 
and  the  low  state  of  the  barometer,  gave  warning  of  a  heavy  gale. 
It  overtook  us  upon  the  24th,  from  the  northward,  and  as  it  increased, 
aU  necessary  and  usual  precautions  were  taken  to  make  the  vessel 
secure;  the  top-gallant  yards  and  mizzen-topmast  were  sent  upon 
deck;  the  hatches  battened  down;  relieving  tackles  hooked,  &c.;  and 
until  the  morning  of  the  25th,  the  steamer  scudded  safely  before  the 
wind,  which  hamed  on  that  day  to  WNW.,  and  blew  with  terrific 
▼iolence,  raising  a  mountainous,  irregular,  and  cross  sea,  which  coi^ 
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stantly  threatened  our  destruction.  To  keep  ahead  of  this,  all  sail 
that  could  be  carried  in  addition  to  full  steam  was  necessary ;  and  at 
3  o'clock,  p.  m.,  she  had  on  the  clos&-reefed  foresail;  close-reefed 
maintop-sail,  and  reefed  fore  storm-staysail.  At  about  that  time,  a 
heavy  cross  sea  from  the  northward  broke  over  the  port-gangway,  and 
threw  the  vessel  upon  her  beam-ends,  when  she. instantly  broached  to 
and  lay  exposed  to  the  heavy  sea  following  us.  I  was  on  deck,  as  I 
had  been,  without  interruption,  during  the  gale,  and  immediately  gave 
the  order  to  let  ever3^thing  fly  but  the  staysail  sheet;  and  quickly  after- 
wards, finding  she  did  not  recover,  that  the  sea  continued  to  break 
over  her,  and  the  vessel  to  settle,  to  cut  away  her  masts.  To  the 
promptness  and  coolnesfe  with  which  this  order  was  obeyed,  we  are  jn- 
debted  for  our  lives.  Relieved  of  the  masts,  she  righted  and  feU  off 
before  the  wind;  but,' for  some  moments  before  their  fall,  there  appeared 
|io  earthly  hope  that  the  vessel  could  remain  above  water  a  minute,  so 
fast  and  far  nad  she  settled  into  the  sea.  Fortunately,  both  masts  fell 
clear  of  the  wheel-houses,  but  for  some  time  we*  lay  exposed  to  the 
fury  of  the  waves,  until  their  rigging  could  be  disentangled  liom  the  leo- 
wheel.  This  accomplished,  I  directed  the  vessel  to  be  hove  to  under 
low  steam  and  the  reefed  spanker,  the  only  sail  lefl;  for,  fortunately, 
the  mizzen-mast  was  retained  when  the  fore  and  main  fell. 

At  about  six  o'clock,  while  laying  to,  another  heavy  sea  broke  on 
board,  oq  the  port-bow,  and  swept  lore  and  aft,  staving  in  the  bulk- 
heads of  the  engine-room,  wheel-houses,  &c.,  and  carrying  the  steer- 
JDg-wheel  overboard.  This  shock  strained  the  steamej^'s  hull  terriblv 
from  bow  to  stern,  and  she  afterwards,  worked  and  labored  so  much 
that  I  was  apprehensive  she  would  break  in  two.  As  soon  as  the  hatches 
could  be  opened,  I  ordered  water,  provisions,  stores,  everything  that 
could  possioly  be  spared,  to  be  thrown  overboard,  which  was  done 
with  excellent  effect;  but,  though  relieved,  the  working  of  the  vessel's 
frame  continued  to  such  a  d^^ree  that  it  appeared  doubtful  whether 
she  could  hold  together  to  reach  port.  To  add  to  our  misfortunes,  the 
vessel  had  begun  to  leak  badly ;  the  bilge-pumps,  choked  by  the  coal* 
would  not  work,  (no  uncommon  occurrence  with  them ;)  and  the  frames 
of  the  engines  had  started  from  the  hull,  and,  though  instantly  secuilSd 
by  chain,  were  momentarily  expected  to  break  down,  and  under  fiiU 
steam  could  niake  but  six  revolutions.  It  appeared  that  nothing  but  a 
miraculous  interposition  of  Providence  could  save  us,  and  we  have 
great  cause  for  gratitude  that  this  was  accorded  us ;  for  in  a  few  minutes 
after  the  shock  which  disabled  the  vessel,  the  wind  hauled  to  the  south- 
ward and  westward,  and  began  to  die  away,  and  the  sea  to  subside.  A 
continuance  of  the  gale,  or  another  of  even  ordinary  strength,  before  we 
reached  here,  wouhl  have  caused  our  destruction.  We  continued  to  lay 
to  until  noon  of  the  86th,  when  we  found  ourselves,  by  obervation,  dis- 
tant 110  miles  from  Sea  Bear  bay,  bearing  SW.  by  S.  The  sea  having 
fone  down,  and  a  jury-mainmast  been  rigged,  I  steered  for  that  port, 
ut,  owing  to  the  state  of  the  engines  and  hull,  our  progress  was  slow, 
and  we  did  not  arrive  until  the  28th,  in  the  afternoon.  Yesterday  I 
brought  the  vessel  to  this  port,  (which  is  in  sight  Jrom  Sea  Bear  bavi)' 
finding 'it  to  be  better  protected  from  the  gales  which  prevail  at  tnis 
season. 
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I  omitted  to  iii6iitiOQ  that,  at  the  tune  of  bsr  accident,  the  Jeflersoo 
had  but  seventy  tons  of  coal  oo  board,  the  deck-load  taken  on  board 
at  Montevideo  having  been  consmned. 

After  my  arrival  m  port,  the  disaUed  state  of  die  vessel  became 
vrith  me  a  matter  of  painful  consideration.  I  had  hoped  that  she  might 
be  repaired  so  as  to  continue  her  voyage ;  but  on  a  cfese  examination 
the  painfiil  conviction  fiu^ced  itself  upcm  me  that  to  attempt  it  would  be 
to  incur  an  unavailing  and  fruitless  expense.  The  vessel  is  evidently 
shattered  fere  and  aft,  continues  to  les^  badly  at  her  anchors,  droops 
forward  and  aft,  and  presents  every  appearance,  of  having  bn^en 
amidships. 

Jn  my  opinion,  and  in  that  of  the  officers,  as  contained  in  their  report, 
an  iron  vessel  cannot  be  extensively  repaired  out  of  dock ;  certainty 
not'  by  heaving  dou-n,  in  any  port  of  this  roctbound  coast— exposed 
to  boisterous  weather,  heavy  seas,  and  a  ris^  and  fall  of  tide  oi  over 
twenty  feet.  I  have  directed  a  survey  upon  the  hull  of  the  steamer  by 
the  engineer  and  otlier  oflScers  attached  to  her,  smd  herewith  enclose 
their  report,  in  which  I  feel  it  a  duty  to  those  whose  lives  are  intrusted 
to  tny  charge  to  coincide.  As  they  considered  that  the  necessary 
repairs  cannot  be  made  out  of  dock,  and  the  vessel  utterly  unseawortfay 
in  her  present  state,  as  whether  we  return  or  go  forward,  proceed 
north  or  sooth,  there  hes  before  us  a  dangerous  and  tempestuous  coast, 
I  see  no  alternative  but  to  adopt  the  unanimous  advice  of  the  officers 
under  my  commaixl,  and  abandon  the  wreck.  •  I  have  therefore  directed 
the  machinery  boilers,  &c.,  to  be  removed,  and,  with  whatever  other 
government  property  can  be  .shipped  to  advantage,  intend  to  place 
them  on  board  a  vessel  now  loadmg  here  for  the  United  States,  and 
expected  to  sail  in  a  month  or  six  weeks,  should  no  earher  opportunity 
ofler.     I  shall  also  return  in  her  with  the  officers  and  men. 

•Within  twelve  miles  of  this  port,  on  Penguin  island,  is  a  settlement 
c^  guano  gatherers.  The  gentlemanly  proprietor  of  the  island,  Mr* 
Powell,  has  kindly  offered  us  every  assistance  in  his  power,  and  wQI 
provide  |Hrovisions  for  the  crew  during  our  5tay. 

In  conclusion,  sir,  I  need  hardly  say  that  I  abandon  this  vessel  with 
feelings  of  deep  regret,  but  with  a  consciousness  that  my  duty  requires 
it ;  and  that  during  the  perils  through  which  we  have  passed,  no  effort 
was  wanting  on  the  part  of  myself  and  officers  to  secure  her  safety  and 
that  of  her  crew.  I  take  pleasure  in  bringing  to  your  notice  the  excel- 
lent conduct  of  all  under  my  command  during  the  tryinc)^  scenes  of  the 
late  gale.  To  their  firmness,  coolness,  and  prompt  obedience  of  orders^ 
at  a  time  when  death  appeared  inevitable,  we  owe  our  lives,  and  the 
government  what  has  been  saved  from  the  wTeck.  For  seventy-two 
hours  all  hands  were  constantly  on  deck  at  the  pumps  and  bailing, 
without  rest,  drenched  by  the  sea,  and  benumbed  hy  cold ;  yet  all  diet 
their  duty  with  a  courage  and  manliness  to  which  I  am  proud  to  bear 
testimony.  I  would  particularly  mention  the  conduct  of  Mr.  Garvin, 
the. engineer  in  charge.  His  gallantry  in  perilling  his  life  in  the  wheel, 
held  only  by  the  engine,  and  on  which  the  sea  was  constantly  break- 
ing, to  clear  it  of  the  rigging  of  the  wreck  of  the  foremast.  I  am  happy 
.  to  say  that  no  lives  were  lost,  though  several  men  were  severely  injured 
during  the  gale ;  but  I  regret  to  iiiibrm  jou  of  the  death  of  Lewis  M. 
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Dumore,  (landsman,)  of  Wflmington,  Delaware,  which  occurred  sud- 
denly on  the  21st  ultimo. 
I  am,  very  respectfully,  yours,  &c., 

F.  K.  MURRAY, 

Lieutenant  Commanding* 
Prof.  A*  D.  Bache, 

Superiniendent  Coast  Survey^  Washington  D.  C. 


• . 


3. 

* 

Letter  of  Lieutenant  Commanding  Murray^  U.  S.  N,,  to  the  ojfficers  of  the 
Jefferson^  ordering  a  report  cfthe  injuries  sustained  and  the  course  to  be 
pursued  in  relation  to  \cr  ;  amd  their  reply. 

U.  S.  Steamer  Jeffersox, 

Port  Desire^  June  3,  1851. 

Genti^embn  :  Yoif  will  hold  a  survey  upon  this  vessel,  and  report  to 
me  what  injuries  have  been  sustained  in  her  hull  and  engines  durmff  the 
recent  gale  of  the  twenty-fifth  ultimo ;  whether  she  is  now  in  a  situa- 
to  go  to  sea,  or  can  be  repaired  so  as  to  enable  her  to  do  so.  If  in  your 
opinion  she  is  unseaworthy,  and  cannot  be  repaired  here,  you  will 
please  state  what  course  it  would  be  most  advantageous  to  pursue  with 
regard  to  her. 

I  am,  respectfully,  &;c., 

F.  K.  MURRAY, 

Lieutenant  Commanding. 

Acting  Master  C.  W.  Place,  • 

Passed  Midshipman  W.  H.  Wjlcox, 

Passed  Midshipman  6.  Cilley, 

Passed  Midshipman  D.  P.  McCorklb, 

First  Assistant  Engineer  B,  F.  Garvin, 

Second  Assistant  Engineer  R.  H.  Long, 

Second  Assistant  Engineer  W.  Nones, 

Third  Assistant  Engineer  W.  H.  Rutherford. 


U.  S.  Steamer  Jefferson, 

Port  Desire,  June  3,  1851. 

Sir  :  In  compliance  with  your  order  of  June  3,  we  have  held  a 
survey  upon  this  vessel,  and  report  the  injuries  sustained  in  her  hull  and 
engines  during  the  recent  gale  of  the  twenty-fifth  ultimo,  as  tbllows,  viz : 
She  droops  on  starboard  bow  and  port-quarter,  has  the  appearance  of 
being  logged,  which  opinion  is  strengthened  by  her  working  and  labor- 
ing very  much  in  a  sea-way.  She  makes  twenty-three  or  twenty-four 
inches  of  water  per  day,  fi-om  which  we  conclude  that  some  rivets  on 
the  bottom  have  started.  Fore  and  mainmast  gone,  and  jib-boom  gone, 
with  their  sails  and  rigging.  Decks  droop  and  leak  fore  and  aft ;  all  the 
joiner's  work  on  the  forward  and  after-guards  gone.     Wheel-houses 
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and  port  hammock-fiettiDg  paitia]]^  carried  away;  abo  steeriag-wfaeel 
and  engine-room  bulk-head  stove  m;  a  bad  leak  on  the  starboard  bow; 
first  cutter's  planking  stove  off;  upper  half-ports  and  binnacle  gone ; 
the  ship  steering  wildly,  rudder  is  supposed  to  be  injured ;  deck  pump, 
flanch  broken ;  outer  frames  of  the  engines  work  three  inches,  and  en- 
gines work  fere  and  aft. 

We  do  not  consider  her  in  a  situation  to  go  to  aea;  neither  can  she  be 
repaired  so  as  ]to  enable  her  to  do  so  without  being  docked ;  and  in  our 
opinion  she  is  unsea worthy,  an4» cannot  be  repaired  here;  and,  in  duty 
bound,  we  unhesitatingly  advise  that  aU  valuable  property  on  board 
should  be  taken  from  her,  and,  with  the^  ship's  company,  embarked  oa 
board  some  staunch  vessel  to  return  to  the  United  States,  abandoning 
her  much-wrecked  hull  and  leaving  an  agent  in  charge  for  further  in- 
structions. •* 
We  are  respectfully,  fcc, 

C.  W.  PLACE, 

Acting  Mauer. 
WM.  H.  WILCOX, 

Passed  Midskipmcau 
GREENLEAF  CILLEY. 

Passed  Midshipman. 

D.  P.  McCORKLE, 

Passed  Midshipman. 
BENJ.  F.  GARVIN, 

First  Assioani  Engineer  • 
ROBERT  H.  LONG, 

Second  Assistant  Engineer. 
W.  H.  NONES, 
^  Second  Assistant  Engineer. 

WM.  H.  RUTHERFORD. 

Third  Assistant  Engineer. 
Lieutenant  Commanding  F.  K.  Muhrat, 

Commanding  United  States  Steamer  Jefferson. 


Report  of  Lieutenants  Commanding  James  Alden  and  Thornton  A.  JenldnSf 
tn  regard  tojltness  of  steamer  Jefferson  for  hydrographic  party  on  uestem 
coast. 

Unitbd  States  Coast  Survbt  Steamer  Jefferson, 

Baltimore,  October  17,  1850. 

Sir  :  We  have  respectfully  to  report,  in  compliance  with  your  in- 
structions of  the  15th  instant,  on  the  points  contained  therein,  viz: 

1.  That  the  steamer  Walker  is  not  adapted  to  hydrographic  service 
on  the  western  coast  as  an  efficient  steam  vesseL 

2.  That  the  Jefferson  may  be  rendered  fit  for  that  service,  and  may 
be  sent  safely  under  sails  to  her  destination. 

3.  To  prepare  the  Jefferson  to  proceed  with  expedition  to  the  PacifiC;| 
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it  will  be  necessaiy  to  have  the  wheel-houses  and  wheels  taken  down, 
and  the  parts  so  fitted  as  to  enable  the  engineer's  crew  on  board  to 
replace  them  in  the  space  of  three  to  four  weeks*  time. 

4.  It  will  be  necessary  to  convert  the  Jefierson  into  a  barque ;  her 
fore  and  mainmasts  occupying  the  same  position  as  at  present,  and  a 
small  mizzen-mast,  placed  just  forward  of  the  cabin  bulk-head,  to  carry  a 
spanker.  The  fore  and  mainmasts  and  spars  to  be  of  the  proper  di- 
mensions of  a  sailing  vessel  of  her  tonnage. 

6.  To  make  the  Jeflferson  an  efficient  steamer  surveying  vessel,  there 
will  be  required  new  boilers,  new  bilge  and  force-pumps,  and  the  ne- 
cessary connexions  to  be  made  to  the  new  boilers. 

6.  It  will  require  from, six  to  s^ven  weeks  to  construct  the  boilers^ 
^nd  from  three  to  four  w^ks  to  put  them  in  their  places  and  fit  the  pro- 
per connexions.      •      '   • 

7.  The  Jeflferson  can  be  masted  and  rigged  in  a  month  from  the  tim& 
the  order  may  be  given,  if  attended  to  by  a  competent  and  zealous 
officer. 

8.  It  is  believed  the  engines  can  be  thoroughly  overhauled  and  put 
in  complete  order  for  any  service  connected  with  hydrography,  em- 
bracing the  recommendations  of  the  engineers  appended,  for  the  sum 

of $1,500  00 

Probable  cost  of  boilers 8,000  00 

Amount 9,500  00 

9.  The  whole  amount  for  preparing  the  Jefierson  for  the 
voyage  around  Cape  Horn* may  be  assumed  at  about. . .      4,000  00 

.    Making  the  total  expense 13,500  00 

10.  We  would  call  your  attention  to  the  estimates,  &c.,  appended* 
upon  which  we  have  been  compelled  to  rely  in  a  great  measure. 

11.  The  crew  can  dismantle  the  vessel  after  reaching  her  destination 
in  about  three  days.     • 

12.  To  get  her  ready  for  steaming  it  will  require  about  four  week*s 
work  by  her  engineers  and  firemen. 

13.  The  carpenters  of  the  vessel  could  replace  the  wheeWiouses  in  a 
few  days,  the  materials  being  prepared  here  for  doing  so. 

Very  respectfully  submitted. 

THORNTON  A.  JENKINS, 
Lieutenant  Commanding  and  Assistaut  Coast  Surwe^^ 

JAMES  ALDEN, 
Lieutenant  Commanding  and  AssistaiU  Coast  Survey. 
Prof.  A.  D.  Bache,  « 

Superintendent  U.  S.  Coast  Survey^  Washington^  D.  (7* 
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5. 

Reports  of  Lieutenant  Commanding  Murray^   United  States  itacy^  to  the 
Svperintendent  of  the  Coast  Survey  ^  in  rdaticm  to  the  fitness  of  the  Jefferson 
for  voyage  tOy  and  duty  ouj  western  coast. 

WjyfeHiNGTON,  D.  C,  February  20,  1851. 

Sir:  In  reply  to  your  inquiries  in  relation  to  the  surveying  steamer 
Jefferson,  •  •  .  •  •  •  •  • 

•  •  •  ■  I  respectfully  state  that,  the  trial  of  her  boilers  and 
machinery  having  been  made  at  anchcn:,  I  can  answer  generally  that 
they  worked  during  the  greater  part  of  a  day  to  the  entire  satisfaction 
of  myself  and  engineers,  and  that  the  latter  officers  were  of  opinion  that 
no  further  trial  would  be  necessary  before  proceeding  to  sea. 

In  casks  and  tanks,  the  Jefferson  carries  about  3,500  gallons  of  fresh 
water,  sufficient,  at  ^  (M'dinaiy  jrate  of  consumption,  for  about  thirty 
days.  The  condenser  recently  fitted  to  one  of  the  wheel-houses  will 
yield  a  supply  equal  to  the  daily  consumption,  and  Will  enable  us  to 
keep  the  casks  and  tanks  filled,  adding  thereby  to  the  vessel's  stability 
unc&r  saiL 

Eighty  tons  of  coal  can  be  stcN^d  in  the  bunkers ;  when  these  are 
filled,  I  hope  to  be  able  to  take  twenty  more  on  deck  in  bags.  I  cannot 
say,  until  all  the  stores  are  cm  board,  whether  or  not  it  wiu  be  prudent 
to  do  so. 

Her  outfit  in  every  particular  is  good;  so  also  are  her  spars,  sails, 
and  rigging.  Three  months'  provisions  for  her  crew  have  been  put  on 
board,  which  will  last  four  months',  adding  thereto  the  undrawn  rations. 

Never  having  been  at  sea  in  the  Jeflferson,  I  cannot  answer  positively 
in  regard  to  the  fifth  query,  but  may  say  that  I  «ee  no  reason  to  doubt 
that  she  will  be  perfectly  sale  at  sea,  and  beb'eve  that  her  machinery 
has  never  been  in  so  good  condition  fi^r  ser\'ice  as  now.  Most  of  her 
firemen  are  good  mechanics,  and  wiU  be  able,  with  the  means  at  their 
disposal,  to  make  any  repairs  (in  case  of  mishap)  which  can  be  efiected 

at«ea« 

•  •••••••• 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

F.  K.  MURRAY, 
Lieutenant  Commanding  Steamer  Jefferson. 

Profl  A.  D.  Bache, 

Superintendent  U*  S.  Coast  Survey^  Washington. 


Philadelphia,  Fdnuary  28,  1851. 

Sir:  At  the  request  of  Mr.  Alden,  who  wished  to  witness  the  per- 
formance of  the  Jefferson  under  way,  I  made  a  trip  in  her  to  Newcastle 
on  the  25lh  instant.  He  has,  I  presume,  informed  you  of  its  result, 
which  was  perfectly  satisfactory,  except  in  one  particular — ^the  large 
consumption  of  fuel ;  it  having  been  consumed  at  the  rate  often  tons  per 
day.    1  enclose  a  report  of  the  engineei  in  charge,  recommending  an 
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alteration  which  will  tend  to  economise  it ;  and  as  time  was  not  allowed 
to  communicate  with  you,  I  have  authorized  the  work,  which  will  be 
completed  to-morrow. 

With  twenty-six  pounds  of  steam,  making  twenty-one  and  a  half 
revolutions  per  minute,  the  Jefferson  came  up  from  Newcastle  at  the 
rate  of  ten  knots  per  hour,  against  wind  and  tide,  and  showed  more  sta- 
bility under  sail  tnan  I  had  expected.  The  wind  being  fresh  and  flawy 
from  northwest,  gave  an  excellent  opportunity  to  test  hier  capacity  to 

carry  canvass. 

•  •  •  •  •  •  •  •  • 

I  am,  sir,  very  respectfully,  your  obedient  servant,  - 

FRANS.  KEY  MURRAY, 
'.  *         Lieuienayit  Commanding  Steamer  Jrfferstm^ 
Prof.  A.  D.  Bached 

Superintendent  Coast  Survey^  Washington* 


APPENDIX  No.  55. 

Report  to  the  assistant  in  charge  of  the  Coast  Survey   Office  on  the  electro^ 
typing  operations  of  the  Coast  Survey y  by  George  Mathiot,  electrotypist. 

Electrotypb  Laboratory,  Coast  Survey  Office, 

TVashingtonf  November  29,  1851. 

Dear  Sir:  In  compliance  with  your  reqnest,  I  present  the  following 
report  of  the  electrotype  art  as  now  practised  in  this  office.  Most  of 
the  apparatus  and  processes  here  used  are  entirely  new. 

To  clearly  exhibit  the  advantages  derived  from  their  introduction,  it 
will  be  necessary  to  consider  the  scientific  principles  involved  in  their 
use,  and  also  to  take  a  cursory  view  of  the  history  ofthe^lectrotyping 
art. 

The  art  of  working  metals  by  electric  currents  is  of  very  recent 
introduction ;  and,  although  it  has  advanced  with  great  rapidity,  it  is 
yet,  perhaps,  but  in  a  state  of  infancy  in  its  applications,  and  of  crude- 
ness  in  the  modes  of  conducting  it. 

The  electro-deposition  of  metals  was  observed  by  most  experimen- 
ters with  the  voltaic  .:battery.  As  early  as  1804  electro-gilding  had 
been  successfully  practised.;  but  the  idea  of  making  castings  by  elec- 
tric currents  does  not  seem  to  have  occurred  to  any  one  previous  to  the 
introduction  of  Daniel's  battery;  to  which  electro-casting  is  incidental. 

After  the  introduction  of  Daniel's  battery,  it  simultaneously  occured 
to  several  persons  that  electric  currents  might  be  used  to  make  castings 
of  a  finer  Kind  than  were  obtained  by  melting  and  pouring.  Proposi- 
tions to  this  effect  are  about  all  that  can  be  attributed  to  the  rival 
claimants  for  the  invention  of  eleclro-metallurgy ;  for  neither  the  English 
nor  Russian  philosopher  revealed  what  had  not  been  known  before. 

Yet  to  Jacobi  and  Spencer  is  due  the  merit  of  having  called  public 
attention  to  the  subject ;  for  in  doing  that,  they  have  conferred  benefits 
on  the  world  greater,  perhaps,  than  by  making  an  origmal  discovery. 

After  the  publications  of  Jacobi  and  of  Spencer  had  called  the  atten- 
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tioa  of  the  sctendfic  world  to  the  new  art,  the  principled  involved  in  it 
became  the  study  of  several  eminent  philosopnerSy  who  disclosed  the 
methods  to  be  followed  for  obtaining  reguline  metal.  After  this, 
several  departments  of  electro-metallurgy  rapidly  advanced.  Electro- 
plating, and  the  multiplication  of  pages  of  letter-press  work,  as  page» 
of  type,  and  wood  cuts,  (electro-stereotyping,)  were  soon  extensively 
practised ;  but  the  copying  of  the  delicate  touches  of  the  copper-plate 
engraver  (the  dectrotype  proper)  was  beset  with  difficulties.  On  ac- 
count of  the  great  value  of  the  engraved  plate,  together  with  the  risk 
of  its  beiftff  destroyed  in  the  attempt  to  copy  it,  and  the  uncertainty 
as  to  whether  the  duplicate  would  have  good  metallic  properties,  even 
if  the  operator  should  have  the  good  fortune 
meat  of  the  art,  (the  first  and  most  beaotiful. 
was  allowed  to  rest  as  an  experiment  or  be  confined  to  articles  of  small 
size  and  value. 

• 
Adhesion  f^  i^potUe  $9  matrix. 

Electro-metallurgy  requires  that  the  deposited  metal  should  have  all 
ks  cohesive  properties*  If  such  a  deposite  of  copper  is  made  on  a 
clean  plate  of  copper,  it  is  obvious  that  tne  deposited  metal  will  cohere 
with  me  plate  on  which  it  is  made,  and  an  elaborately  engraved  plate 
would  thus  be  converted  into  a  mere  mass  of  metaL  The  electrotype 
art,  therefore,  cannot  exist  before  means  are  provided  for  preventing 
this  destructive  adhesion. 

Various  plans  ^foc  overooming  this  difficulty  have  been  proposed.  All 
these,  however,  have  a  common  feature,  which  is  to  prevent  the  deposite 
and  mqtrix  firom  touching  by  means  of  an  intervening  film  of  hetero* 
geneous  matter^ 

Mr.  Smee  proposes  to  use  that  coating  of  air  which  adheres  so  firmly 
to  polished  metals,  (so  strikingly  exhibited  when  the  attempt  is  made  to 
wet  a  polished  knife-blade.)  To  obtain  the  air  coating,  he  directs  that, 
after  every  attachment  has  been  made  to  the  plate,  it  be  placed  in  a 
cool  and  moist  cellar  for  a  few  days  befoire  introducing  it  into  the  elec- 
trotype vat. 

8moke,  black  lead,  oils,  and  powders,  and  wax,  have  also  been  pro- 
posed for  covering  the  face  of  the  plate. 

The  method  used  in  the  British  ordnance  survey  is  perhaps  the  best 
of  all  these.  This  is  conducted  as  follows :  The  plate  is  first  well 
oiled,  and  the  oil  well  wiped  away  with  soft  bread.  The  plate  is  then 
heated  to  above  the  temperature  of  melting  wax,  and  a  cake  of  white 
wax  pressed  against  the  edge.  The  oil  having  removed  the  air  firom 
the  plate,  the  wax  will  flash  over  it  in  an  extremely  thin  sheet  or  fihrn 
All  excess  of  wax  is  then  to  be  wiped  away  with  a  fine  linen  cloth,  firee 
from  lint.  The  plate  must  be  left  to  cool  before  introducing  it  into  the 
vat. 

To  smear  the  face  of  the  finely  engraved  plate  is  in  opposition  to  the 
fundamental  idea  of  the  electrotype,  which  is  that  of  atomic  casting. 
In  the  process  of  Mr.  Smee,  air  buboles  will  be  retained  in  the  fine  lines 
of  the  graving,  thus  mutilating  the  copy;  moreover,  the  face  of  the  new 
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plate  is  waved  from  the  agitation  of  the  stratum  of  air  when  receiving 
the  first  portion  of  copper. 

In  the  waxing  process  it  is  almost  impossible  to  free  every  line  from 
excess  of  wax.  Even  days  of  tedious  application  do  not  insure  perfec- 
tion. In  addition  to  the  coarseness  of  these  various  methods,  they  are 
extremely  uncertain  as  to  whether  they  effect  the  purpose  for  which 
they  are  applied. 

It  was  always  observed  that  if  the  deposited  metal  was  not  deficient 
in  mechanical  properties,  it  stuck  very  hard  to  the  original,  and  the 
plates  had  to  be  subjected  to  violent  jarring,  heating,  and  beating,  ta 
separate  them.  But  if  the  deposited  metal  was  of  very  fine  qusuity^ 
then  most  likely  the  deppsite  was  inseparably  united  to  it.  From  these 
circumstances  attending  the  adhesion  of  the  deposite,  it  occurred  to  me 
that,  when  the  cohesive  force  was  but  feebly  developed  in  the  deposited 
metal,  then  the  force  of  cohesion  or  homogeneous  attraction  could  not 
extend  the  distance  presented  by  the  thickne£»s  of  the  film  of  betero* 
geneous  matter  between  the  plates;  but  that  when  these  forces  were 
well  developed,  the  spheres  of  homogeneous  attraction  of  each  plate 
would  extend  through  the  wax  or  air  film* 

It  may  be  proper  here Jx)  remark  that  the  above  views  of  adhesion 
have  been  applied  to  another  department  of  electro-metallurgy  with  the 
most  gratifymg  success. 

In  electro-plating  the  difficulty  of  obtaining  a  firm  adhesion  of  the 
film  of  precious  metal  is  entirely  obviated  by  making  sfth  arrange- 
ments as  insure  a  rapid  deposition  of  highly  ductile  metal  at  the  moment 
the  article  to  be  plated  is  immersed  in  the  electrotype. 

In  considering  the  sticking  of  the  plates,  after  homogeneous  attraction 
or  cohesion,  heterogeneous  attraction  or  adhesion  demands  atteadon; 
for  two  similar  bodies  may  be  separated  by  a  film  of  heterogeneous 
matter,  which  binds  them  more  firmly  together  than  their  particles  are 
held  together  by  cohesion,  as  we  see  in  the  use  of  cements. 

This  force  is  very  powerful  between  some  bodies,  while  between 
others  it  is  very  slight.  Air  adheres  very  strongly  to  metals,  as  before 
referred  to;  hence  a  film  of  air  may  unite  two  copper  plates,  even 
though  they  are  separated  beyond  the  distance  at  which  cohesive  ?it» 
traction  takes  place. 

Wax  is  a  common  ingredient  in  cements;  its  adhesive  properties  have 
become  proverbial;  its  use  is  evidentiy  improper.  Therefore  a  sul> 
stance  having  a  strong  adhesive  attraction  for  the  plates  must  not  be  on 
the  face,  and  the  cohesive  force  of  the  surface  particles  must  be  sus- 
pended by  other  methods  than  making  the  deposited  metal  deficient  in 
mechanical  properties. 

It  was  hoped  that  a  substance  could  be  found  that  would  act  uni- 
formly and  gently  on  the  surface  of  the  engraved  plate,  and,  in  destroying 
the  homogeneous  attraction  of  the  surface  particles,  would,  by  chemical 
union  with  them,  form  an  insoluble  and  friable  compound,  having  but  a 
slight  adhesion  to  the  plate.  I  was  led  to  select  iodine  for  the  experi- 
ment on  account  of  its  sparing  solubility  in  water,  its  high  equivalent 
number,  and  innoxious  qualities.  A  copper  plate  was  well  cleaned, 
exposed  to  the  vapor  of  iodine,  and  electrotyped;  the  deposite  separated 
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from  it  readily.    This  was  repeated  acMoie  handled  times  with  invari^ 
blc  SQccess. 

It  was  fiiund,  in  cleaning  large  plates  for  the  ai^Iicadcn  of  the  iodine 
Taper,  that  while  one  part  of  the  plate  was  being  cleaned,  another  part 
wriuld  tarnish,  and  hence  a  nnifbnn  action  of  the  iodine  could  not  be 
obtained.  This  led  to  savering  the  plates  before  iodizing,  which  fiicili- 
tated  the  cleaning  and  exhibited  the  acticxi  of  the  naligen.  A  silvered 
plate  was  washed  with  an  alcoholic  solution  of  iodine  and  electroQped; 
the  electrotype  separated  from  the  matrix  yet  loore  readily  than  before, 

oi  copper* 

Bot  it  was  soon  observed  that  a  plate  jM'epared  on  a  dull  day  did  not 
separate  so  readily  as  one  preparea  onder  a  brigltt  sky,  and  on  expen- 
mteting  it  was  foimd  that  a  plate  iodized  and  exposed  to  sunshine 
wonld  separate  with  very  great  facility;  irUIe  a  plate  iodized  on  a 
rainy  day,  ^nd  placed  in  a  dark  room  for  a  few  hours  before  introducing 
it  into  the  vat,  might  stick  so  hard  as  to  require  some  of  the  old  resorts 
of  heating  and  jarring  to  separate  it  from  the  matrix* 

The  process  of  iodizing  and  exposing  to  light  has  now  been  a|^lied 
to  a  very  great  extent  of  finely  engraved  surface,  and  in  no  case  has 
the  least  difficulty  been  found  in  lifting  one  plate  off  the  other  when  the 
requisite  thickness  hac[  been  obtained.* 

I  am  aware  that  it  may  be  thought  that  the  iodine  acts  cHily  by  inter- 
vening beti^en  the  plates;  but  the  quantity  of  iodind  applied  to  a  plate 
must  be  thought  insufficient  to  efiect  it  by  mere  mechanical  separation 
when  we  consider  the  large  quantity  of  silex  and  carbon  found  in  ordi- 
nary copper.  If  but  one  ounce  of  copper  be  dts^lved  from  a  square 
foot  of  ordinary  plate,  a  very  heavy  deposite  of  impurities  is  left,  (some- 
times 5  per  cent.,)  and  the  quantity  oi  wax  which  may  be  applied  to  a 
plate,  and  fail  to  prevent  sticking,  is  ten  thousand  times  more  than  the 
qu^mtity  of  iodine  which  prevents  it. 

In  preparing  our  largest  plates,  having  ten  square  feet  of  face,  I  use 
a  solution  of  one  grain  of  iodine  in  twenty  thousand  grains  of  strong 
alcoboL  If  one  grain  of  the  solution  is  required  to  wet  a  square  foot, 
it  will  give  but  ^^l^^  of  a  grain  of  iodine  on  a  square  foot.  But  as 
the  iodine  evaporates  rapidly  with  the  alcohol,  probably  the  actual 
quantity  on  a  square  foot  does  not  exceed  one-hunored-thousandth  part 
of  a  grain. 

Taking  the  weight  oi  a  cubic  inch  of  iodine  at  1,250  grains,  and  sup- 
posing that  it  remains  on  the  silver  sur&ce  in  its  elementary  state, 
mstead  of  forming  iodide  of  silver,  then  we  have  1,250  X 144  X  100,000= 
18,000,000,000,  only  on&-eighteen-thousand-milliontb  part  of  an  inch 
for  the  thickness  of  the  coating  of  iodine.  Even  if  we  suppose  that 
the  solar  rays  decompose  the  iodide  of  silver,  and  leave  the  iodine  in 
vapor  on  the  plate,  it  will  still  be  only  one-forty-four-millionth  part  of  an 
inch — ^a  thiclmess  to  be  taken  as  nothing  in  a  mechanical  view. 

To  test  the  efiect  of  the  chemical  method  of  preventing  adhesion  on 
the  sharpness  of  the  engraved  lines,  an  etigraving  was  seven  times  suc- 
cessively transferred  from  plate  to  plate,  when  the  closest  inspection 
failed  to  show  any  infesiority  of  impressions  from  the  last  plate  as  com* 
pared  with  those  from  the  first. 
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Time  and  expense  of  electro-casting* 

Next  in  importance  to  securing  a  certain  and  easy  separation  of  the 
matrix  and  casting  is  bringing  the  entire  time  and  expense  of  electro- 
typing  within  the  narrowest  limits. 

Mr.  Smee  and  others  have  shown  that  the  quality  of  electro-metal  is 
determined  by  certain  relations  between  the  rapidity  of  forming  the 
plate  and  the  strength  of  the  solution  in  which  it  is  formed.  Both  the 
common  operations  of  the  electro-metallurgist,  and  the  improvements 
he  proposes,  must  conform  to  these  relations. 

As  smiill  quantities  of  electricity  are  easily  set  in  motion,  small-sized 
electro-castings  are  readily  made  in  six  or  eight  days.  To  make  large 
castings  in  a  short  time  requires  a  powerful  current.  To  accomplish 
tlie  corresponding  augmentation  in  the  efiective  electric  action  has 
proved  a  somewhat  difficult  matter. 

At  the  date  of  the  "Aide  Memoire  to  the  Military  Sciences,"  it  is 
stated  that  in  the  ordnance  survey  one  pound  of  copper  was  deposited 
in  twenty-four  hours  on  a  plate  of  eight  square  feet,  the  plates  being 
made  duclile  enough  to  bear  hammering  only  by  continued  agitation  of 
the  electrolytic  solutions. 

At  this  rate,  to  make  a  plate  one-eighth  of  an  inch  thick  will  require 
forty-five  days.  So  far  as  I  am  informed,  the  above  performance  has 
not  been  excelled,  as  to  quality  and  time,  on  large  work  anywhere  prior 
to  being  attained  as  now  to  be  described. 

The  first  and  most  obvious  suggestion  for  increasing  the  rate  of  depo- 
sition is  to  enljirge  the  battery ;  this,  however,  is  incapable  of  producing 
the  desired  end. 

To  present  this  subject  in  a  clear  and  satisfactory  manner^  I  will 
make  use  of  the  celebrated  formula  of  Professor  Ohm,  who  deduced 
from  muhematical  reasoning,  and  established  by  experiment,  that  the 
effective  force  of  the  current  from  any  battery  was  directly  as  the  elec- 
tromotive force,  and  inversely  as  the  resistance  offered  to  that  current. 

E 

To  express  this,  he  gave  the  equation  T7"r~=Q>  in  which  E  repre- 
sents the  electromotive  force,  or  affinity  of  acid  for  zinc,  and  R-hr  the 
resistance  to  the  current  generated  by  that  force ;  R  representing  the  re- 
sistance offered  to  it  from  the  liquid  contained  between  the  positive  and 
negative  elements  of  the  battery,  and  r  the  resistance  offered  by  the 
object  on  which  the  battery  is  working,  and  Q  the  amount  of  work 
executed,  or  the  quantity  of  the  current  obtained. 

The  resistance  of  conductors  has  been  found  to  be  directly  as  the 
length,  and  inversely  as  the  section. 

So  far  as  concerns  form  of  arrangement,  E  is  constant,  for  the  ma- 
terials used,  as  it  depends  on  their  chemical  relations,  Q  can  therefore 
be  favorably  affected  only  by  vaiying  R  or  r.  Now,  as  R  represents  the 
resistance  of  the  liquid  contained  between  the  battery  plates,  to  increase 
the  size  of  the  plates  is  only  to  increase  the  section  of  the  liquid,  or,  in 
other  words,  to  diminish  the  resistance  represented  by  R.     The  ex- 

E 
pression,  jTZII'^Qj  shows  that,  if  the  resistance  in  the  battery  is  small 

35 
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compared  to  the  external  resistance,  the  gam  of  effect  fitim  enlarging 
the  oattery  plates  is  but  small. 

To  determine  the  relative  value  of  R,  as  compared  with  r,  a  batt^ 
was  constructed  so  as  to  collect  and  measure  the  gas  evolved  by  it9 
action. 

The  plates  were  placed  in  contact  with  each  other,  and  the  gas 
evolved  in  thirty  minutes  taken  as  a  unit  of  effect.  As  in  this  case  the 
current  did  not  pass  through  anything  but  the  battery,  there  is  no  re- 
sistance to  be  represented  by  r,  or  r  in  the  formula  will  be  equal  to  0 

and   Q=^=l. 

The  battery  was  then  attached  to  a  pair  of  electrodes,  in  a  certain 
solution  of  sulphate  of  copper  and  sulphuric  acid,  especially  recom* 
mended  by  all  the  writers  on  electro-metallurgy,  the  arrangement  being 
such  as  to  produce  good  metal.  The  gas  now  evolved  in  thirty  minutes 
was  found  only  one-twentieth  of  the  former  amount;  hence  the  intro- 
duction of  the  resistance,  r,   had  diminished  Q  twenty  times,   and 

E  IE  M .    .      ^ 

P  I    =  Q  =T^  p-  whence  r  is  equal  to  19  R.     To  exhibit  the  effect  of 

battery  enlargement,  we  now  have  Q^'iXTu-  If  m=l,  thenQ=.06; 

ifm=2,  Q=.0512;  if  in=3,  Q=.0518;  "if  jfi=4,  Q>=.0524,  &c.,  &c 
This  shows  a  gain  of  only  a  fortieth  from  doubling  the  size  of  the  bat- 
tery, &c- — ^an  advantage  too  small  to  repay  for  the  enlargement.  These 
calculations  are  in  accordance  with  experimental  results  from  small  bat- 
teries, but  in  large  ones  the  necessity  of  further  separating  the  plates, 
in  increasing  their  size,  makes  the  resistance  increase,  instead  of  dimin- 
ish, and  there  is  consequently  a  loss  from  enlargement.  It  is  not,  there- 
fore, by  merely  increasing  the  battery  surface  that  the  time  for  electro- 
typing  can  be  shortened. 

Mr.  Smee,  the  distinguished  writer  on  electro-metallurgy,  by  covering 
the  negative  plate  of  the  battery  with  pulverulent  platinum,produced  a 
very  energetic  form  of  the  instrument.  When  the  plate  is  freshly  pla- 
tinized, it  acts  violently,  and  throws  off"  the  hydrogen  in  torrents.  But 
this  increased  energy  of  the  plate  is  gradually  lost,  from  the  electrive 
current  depositing  upon  it  impurities  from  the  zinc. 

As  this  deposite  has  a  strong  attraction  lor  the  hydrogen,  it  is  retained 
on  the  plate.  The  plate,  being  thus  encased  in  air,  is  virtually  excluded 
from  the  Uquid  of  the  battery.  The  ordinary  solvents  of  the  metals  do 
not  readily  remove  this  coating  of  impuritj-.  The  plate  can  be  renewed 
by  replatinization;  but,  as  this  is  both  tedious  and  expensive,  I  was 
urged  to  find  a  menstruum  which  would  restore  the  original  platinum 
to  its  energy.  This  I  attained,  at  length,  by  immersing  the  plate  in  a 
solution  of  per-chloride  of  iron,  which  almost  immediately  restores  the 
action  of  the  plate. 

The  plates  are  now  daily  immersed  in  the  chloride  of  iron,  by  which 
the  tone  of  the  battery  is  constantly  maintained. 

By  this  last  discovery,  together  with  obtaining  better  solutions  for  the 
decomposing  cell,  the  time  for  making  a  casting  was  reduced;  but  still 
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the  time  required  for  making  a  plate  was  too  long  when  only  one  eleo 
trical  equivalent  was  employed. 

The  effective  force  of  one  battery  may  be  added  to  another.  This  is 
increasing  E  in  the  formula,  and  this  will  sometimes  increase  Q. 

We  unite  the  effective  force  of  many  batteries  by  joining  their  dissim- 
ilar ends  in  consecutive  order.  As  the  current  in  such  an  arrangement  has 
to  traverse  every  battery  in  the  chain,  R  will  be  multiplied  as  many  times 

as  we  multiply  E.    The  formula  then  becomes  Q  =s .  When  the 

value  of  r  and  R  are  nearly  equal,  and  we  have  batteries  of  definite 
construction  to  work  with,  it  becomes  a  matter  of  some  importance  to 
determine  whether  we  shall  use  the  whole  galvanic  apparatus,  as  a 
single  electrical  equivalent,  by  connecting  all  the  similar  parts  of  all 
the  battery  cells,  or  whether  we  shall  convert  it  into  a  battery  of  two 

Eairs,  in  consecutive  order,  by  joining  dissimilar  ends.     As  doubling  the 
attery  is  doubhng  R,  and  to  double  the  electrical  equivalents  is  also  to 
double  R,  we  shall  increase  R  fourfold  by  the  double  arrangement. 

Instead  of  Q  = we  have  Q  = .  Taking  R  =  r  we  have 

R+r  4  R+r 

Q  =  .60  in  the  single  arrangement,  and  Q  =  .40  in  the  double — ^show- 
ing that  we  may  double  the  expense,  and  yet  make  the  casting  more 
slowly  than  before.  Conditions  as  above  are  of  frequent  occurrence, 
and  a  knowledge  of  them  without  experimenting  is  of  very  great 
importance. 

For  R  =  10  r,  with  a  single  equivalent  of  battery,  Q  = =  0.0909. 

For  two  batteries  in  series  Q  = =  0.166.     The  use  of  two  batte- 

2+10 

ries  in  consecutive  order,  as  thus  exhibited,  doubles  the  expense,  but  does 

not  double  the  effect.     A  regard  for  economy  prohibits  us  from  further 

increasing  the  series.     To  represent  an  effect  double  of we  have 

(E    \  2E 

WJT  1  =^  2  R+r  •     -A^s  dividing  R  by  2  is  doubling  the  battery 

surface,  we  may  now  make  Q  =  .183.  The  gain  per  cent,  now  indi- 
cated by  doubling  the  surface,  makes  it  advantageous  to  make  this 
increase  when  two  consecutive  batteries  are  used. 

The  difficulty  of  obtaining  large  flat  plates  of  silver  proved  a  serious 
obstacle  in  efiecting  an  increase  of  battery  surface,  for  the  irregularity 
of  the  surface  requires  the  plate  to  be  placed  at  an  increased  distance 
from  the  zinc,  thereby  augmenting  R,  the  very  thing  sought  to  be 
diminished. 

Plates  could  be  made  flat  by  the  planishing  hammer ;  but  the  opera- 
tion being  expensive,  and  the  plates  continually  liable  to  accidents  in 
use,  economy  prohibited  this  mode  of  forming  flat  plates.  Though  the 
plating  of  metallic  bodies  with  silver  had  been  well  executed,  it  had 
not  yet  been  determined  that  electro-casting  of  silver  could  be  executed 
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in  a  desirable  manner,  and  at  a  moderate  expense  and  trouble.  At 
fost,  every  attempt  to  make  plates  weighing  2,500  grains  to  the  square 
foot  failed,  on  account  of  the  impossioility  of  observing  Mr.  Smee's 
laws  relative  to  E  for  the  time  required. 

But  after  modifying  the  solutions  of  silver,  and  using  a  register  bat- 
tery, a  plate  could  be  made  in  thirty  hours,  perfectly  flat,  and  possess- 
ing the  mechanical  qualities  of  hardness,  elasticity,  and  malleability,  in 
an  eminent  degree,  and  not  costing  over  16  cents  per  ounce  fisr  the 
making. 

The  perfectly  flat  plates  admit  of  a  very  close  approximation  to  the 
zincs.  Their  size  may  therefore  be  increased  to  more  than  twice  their 
former  surface.  As  in  the  double  arrangement,  r  is  relatively  smaller 
to  R. 

Important  changes  have  also  been  made  in  the  modes  of  operating, 
and  in  the  arrangement  of  the  apparatus.  It  had  early  been  noticed  that 
changes  of  temperature  influenced  the  rate  of  working;  and  every  elec- 
tro-metallurgist knows  the  importance  of  keeping  the  laboratory  warm. 

To  determine  where  and  how  the  efiect  of  temperature  took  place,  a 
battery,  at  60  degrees  of  Fahrenheit,  was  connected  with  a  wire  120 
feet  long,  and  enclosing  a  galvanometer.  The  deflection  was  40  de- 
grees; the  battery  was  then  cooled  until  the  temperature  was  48°;  the 
needle  was  still  deflected  nearfy  40  degrees. 

This  experiment  indicated  that  the  batteries  were  not  greatly  affected 
I)y  ordinary  variaticms  of  temperature.  Advantage  was  then  taken  of 
3  his  development  to  secure  a  more  perfect  ventilation.  Accordingly,  a 
•mall  room,  to  contain  the  battery,  was  partitioned  off* from  the  general 
partment  by  a  glass  partition,  and  large  outward  openings  made  at 
le  top  and  at  the  bottom  of  the  room,  to  give  a  circulation  of  air  for 
»  arrymg  off*  the  battery  fumes. 

At  the  stage  of  improvement  now  described,  one  of  our  medium 
;  lates,  having  8  square  feet  of  surface,  could  be  readily  made  in  from 

to  10  days.     But  wishing  to  still  fiirther  quicken  the  process,  or  attain 

.  ly  first  desire — to  dcposite  one  pound  per  day  on  the  square  foot,  with 

.   single  equivalent  of  battery — improvements  were  again  sought  after. 

-s  the  E  of  the  formula  has  been  mcreased  to  the  greatest  extent  the 

jst  would  permit,  and  r  had  been  diminished,  or  the  plates  increased 

•;.  size  to  the  greatest  useful  extent,  it  was  sought  to  increase  Q  by 

*  minishing  r,  or  the  electrolytic  resistance.     It  was  sought  to  increase 

.  •'  :e  conducting  power  of  the  electrolyte  by  adding  easily  decomposable 

;    Its  to  it ;  but  with  no  success.     The  accelerating  eflfect  of  temperature 

'   *ing  found,  as  above  stated,  to  be  confined  chiefly  to  the  decompositicNi 

i    11,  it  was  evident  that  by  using  the  electrolyte  alone,  at  a  high  tem- 

\  ■  .raturc,  a  considerable  sulvantage  might  ensue. 

To  determine  the  most  advantageous  working  temperature,  and  the 
J  •  suiting  gain  of  effect,  a  voltameter  battery  was  connected  to  a  pair 
r  *  electrodes,  in  the  solution  formerly  described  as  being  generally  re- 
f  mmended.  Each  electrode  had  five  square  inches  of  face,  and  was 
i  .t  ated  on  the  back  to  prevent  radiation.  They  were  .placed  one  inch 
I'.  )art,  and  had  thin  plates  of  wood  bound  against  their  edges,  to  pre- 
^  nt  any  lateral  spread  of  the  current  in  passing  between  them.  The 
t-  Uowing  was  then  obtained: 
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Battery  plate  in  contact  gave  300  cubic  inches  gas  per  hour* 
Electrodes  in  contact         do.  216         do.         do.  do. 

Current  through  electrolyte,  at  58°,  gave  16  cubic  in.  gas  per  h.  23.15 

Do.                   do.             60°    do.   20      do.          do.  18.15 

Do.                   do.            100°    do.    27      do.          do.  13 

Do.                   do.         .  175°    do.    37      do.          do.  8.96 

The  last  column  of  fisfures  shows  the  value  of  the  resistance  of  the 
solution,  as  compared  with  R  of  the  formula.  This  column  was  obtained 
by  first  uniting  the  battery  plates,  and  afterwards  the  electrodes. 

From  the  above  table  it  appears  that  heat  may  be  made  to  diminish 
the  resistance  in  the  decomposition  cell  in  the  proportion  of  2.58  to  1 ; 

2E         JL 

and  the  whole  resistance  by  2.25,    And  as  -tTT-'  =  R+^;  therefore,  by 

2 

heating  the  electrolyte,  we  may  with  a  single  electrical  equivalent 
make  a  plate  as  rapidly  as  by  working  at  atmospheric  tempera- 
tures with  two  batteries  in  consecutive  order,  with  double  surfaces, 
(four  times  the  battery  and  twice  the  expense.) 

But  as  Smee's  laws  require  that,  in  forming  a  plate,  certain  mu- 
tual conditions  of  apparatus  be  maintained,  it  follows  that  alterations 
in  one  element  or  condition  must  be  attended  by  corresponding  changes 
in  the  others.  Hence,  if  the  temperature  of  the  electrolyte  be  raised 
to  a  certain  point,  and  the  apparatus  correspondingly  adjusted,  it  is 
evident  that,  to  avoid  incessant  adjustment,  the  original  temperature 
must  be  maintained. 

Thus,  to  avail  ourselves  of  the  advantages  experimentally  found 
from  heating  the  solutions,  an  apparatus  for  steadily  maintaining  a  high 
temperature  in  the  electrolyte  through  several  successive  days  be- 
comes indispensable. 

As  the  electrotype  operations  are  not  suspended  at  night,  it  is  impor- 
tant that  the  heating  apparatus  should  perform  its  office  for  at  least 
twelve  hours  without  supervision  or  replenishing  its  fiiel;  and  its  action 
should  be  sensibly  uniform,  during  all  the  time,  between  successive  re- 
plenishings. 

Such  an  apparatus  I  have  devised,  and  is  now  in  use.  A  peck  of 
charcoal  furnishes  fuel  for  twelve  hours,  and  maintains  100  gallons  of 
copper  solutions  steadily,  at  any  required  point  between  100°  and  200°. 

With  the  above  arrangement  in  use,  I  have  made  a  large  reverse  or 
alto,  and  returned  the  original  to  the  eno:raving  department,  in  55 
hours  from  its  being  placed  in  my  hands.  This  time  included  trimming 
the  edges  and  the  preparations  to  prevent  adhesion. 

Again  recurring  to  Ohm's  formula,  the  relative  value  of  R  to  r 
was   once   more   experimentally  found.     This   gave   R  :  r  ::  1  :  4  or 

Q=— Y^=0.20,  a  great  improvement  as  compared  with  the  first  deter- 

1 
mination  of  R  :  r  ::  1  :  19,  or  Q  txTq^^'^^'    Having  now  made  r  so 

small  compared  with  R,  the  size  of  the  battery  can  be  profitably  increased 
until  the  result  is  about  0.24.    Moreover,  using  a  double  arrangement 
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of  cells  with  double  surfaces,   fer  a  double  effect,   we  now  have 

^   (tXt)  ^oXT^^'^^*    ^^  ^®  relative  resistance  of  the  electrolyte 

becomes  now  stiU  smaller,  we  may  yet  more  increase  the  battery  sur- 
face until  the  result  is  nearly  0^. 

The  electrotype  has  now  ceased  to  be  a  mere  experiment,  uncer- 
tain, expensive,  and  slow.  I  have  lately  formed  plates  of  most  excel- 
lent quality,  at  the  rate  of  3  lbs.  to  the  square  foot,  in  24  hours.  This 
rate  will  require  but  two  days  to  form  one  of  our  largest  plates,  having 
ten  square  feet  surface,  and  one-eighth  of  an  inch  thick. 

Actions  in  the  dectndytic  solutian. 

The  quantity  of  the  deposited  metal  is  governed  solely  by  the  rela- 
tions between  the  quantity  of  electricity  passing  through  any  solution  and 
the  amount  of  metal  the  solution  contams.  The  usual  supposition  is» 
that  the  acid  of  the  salt  goes  to  one  electrode  and  the  metal  to  the  other. 
It  is  now  ascertained  that  no  such  mutual  transfer  takes  place :  for,  while 
the  acid  is  carried  to  the  positive  electrode,  the  metal  is  not  carried  to  the 
negative  electrode.  Hence,  however  strong  the  solution  on  commencing 
the  process,  the  negative  electrode,  by  abstracting  the  metal  in  its  vicinity, 
is  soon  surrounded  with  a  weak  solution.  With  a  simple  wire  electrode, 
the  exhausted  solution  surrounding  tiie  electrode  is  readily  renewed  by 
mere  difference  of  specific  gravity  producing  a  flow.  But,  with  large 
parallel  plate  electrodes,  this  rapid  renewal  of  dense  solution  becomes 
mipossible,  and  the  electrode  is  soon  surrounded  with  a  weak  solution. 
This  state  of  things  must  be  recognised  in  adjusting  our  battery  arrange- 
ments. Electrotypists  not  aware  of  this  fact  find  themselves  much  per- 
plexed by  tailing  to  accomplish  with  large  plates  what  is  so  easily  done 
with  medals  or  small  plates. 

It  would,  at  first  sight,  appear  that,  by  strengthening  the  solution  of 
sulphate  of  copper,  a  more  rapid  supply  of  metal  to  the  electrode  would 
be  obtained.  Unfortunately,  the  effect  of  this  is  to  diminish  the  solvent 
capacity  of  the  water  in  the  solution  for  the  sulphate  formed  on  the  posi- 
tive electrode  by  the  action  of  the  transferred  acid.  The  grand  essen- 
tial in  electrolysis  is  liquidity  in  the  solution.  Thus,  if  the  quantity  of 
free  water  surrounding  the  positive  electrode  be  small,  this  electrode  is 
soon  enveloped  in  a  saturated  solution,  and  the  newly-formed  salt  remains 
undissolved  upon  it.  This  salt,  being  a  non-conductor,  virtually  ex- 
cludes the  electrode  fi*om  the  solution,  and  thus  arrests  the  current,  except 
when  the  efflux  of  saturated  solution  permits  the  salt  to  dissolve,  and  so 
^opens  the  passage  for  the  current  in  irregular  quantities.  From  this 
spasmodic  action  result  plates  of  copper-sand,  or  sometimes  copper  as 
soft  as  lead. 

By  applying  heat  to  the  solution  when  this  state  of  things  exists,  the 
solvent  capacity  of  the  water  for  the  salt  is  increased,  rapid  difiusion 
takes  place,  the  salt  is  carried  to  the  negative  electrode,  and  the  ex- 
hausted water  to  the  positive  electrode ;  the  dormant  batteries  rush  into 
uninterrupted  action,  and  in  a  short  time  a  plate  is  deposited,  having 
all  the  hardness  and  elasticity  of  hanunered  or  rolled  copper.  Smee's 
conditions,  then,  seem  to  maintain  themselves.     The   electrotypists* 
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axiom  of  "work  slowly,"  requires  to  be  reversed  into  "  the  quicker  the 
work,  the  better  the  quality." 

Laboratory  apparatus* 

Figure  I  is  a  plan  of  the  coast  survey  electrotype  laboratory.  The 
^azed  partition,  6,  6,  i,  6,  with  a  door,  d^  separates  the  battery  room  from 
the  general  laboratory,  and  permits  an  easy  inspection  of  the  batteries, 
without  exposure  to  their  fiimes.  The  laboratory  floor  is  about  six  feet 
above  the  ground,  and  slopes  inward  from  the  sides  towards  the  scut- 
de  holes,  A,  A,  A,  A,  arranged  for  discharging  the  waste  liquids  spilled 
upon  the  floor.  To  obviate  the  deleterious  effects  of  working  on  a  floor 
saturated  with  chemical  agents,  when  any  solutions  are  spilled,  the  floor 
is  well  flooded  and  brushed,  the  water  passing  off*  through  the  scuttle  holes. 
There  are  four  battery  cells,  placed  as  indicated,  B,  B,  B,  B.  A  rec- 
tangular India-rubber  bag,  supported  by  a  deep  wooden  box,  contains 
the  battery  solutions.  Each  cell  can  contain  nme  silver  and  eight  zinc 
plates.  A  metallic  connexion  unites  all  the  zinc  plates  of  a  cell,  and 
another  one  all  the  silver  plates.  Each  cell  can  be  used  as  an  inde- 
pendent battery,  or  two,  three,  or  four  cells  can  be  connected  in  con- 
secutive or  simultaneous  order,  or  all  combined  into  two  pairs  of  two 
in  consecutive  or  simultaneous  order,  or  into  one  group  of  three  and  one 
of  one.  The  position  of  the  vertical  decomposing  vat  is  shown  at  V, 
and  that  of  the  norizontal  vat  at  H.  S  is  a  large  tuD  for  washing  plates. 
The  tub  C  contains  the  solution  of  chloride  of  iron.  Q  is  the  quicksilver 
tub,  and  W,  W,  are  fresh  water  tubs.  F  is  the  furnace,  and  rf,  J,  c,  c, 
are  heating  tubes  connecdng  with  the  vat  H.     T  is  a  flat  iron  table. 

Fig.  2  exhibits  a  cell  and  its  included  plates,  with  their  mode  of  sus- 
pension. 

Fig.  3  represents  the  suspending  frame  of  wood  and  the  attached  plate, 
P,  prepared  for  immersion  in  the  vertical  vat. 

Fig.  4  shows  the  vertical  vat  and  the  plates  suspended  in  it. 

Fig.  5  represents  the  adjustable  plate-supporting  frame  used  in  the 
horizontal  vat. 

Fig.  6  exhibits  the  interior  arrangement  of  the  horizontal  vat,  a  blank 
plate  and  an  engraved  original  being  in  position;  also  the  connecting 
copper  wires  leading  to  the  battery. 

Fig.  7  represents  the  heating  fiimace.  The  door  for  admitting  air  is 
shown  at  a,  and  is  so  connected  with  an  adjusting  compound  bar  of 
iron  and  zinc  that  by  an  adjusting  screw  it  can  be  arranged  to  regulate 
the  draught,  opening  or  closing  the  door,  thus  maintaining  a  uniform  heat 
in  the  solution.  After  getting  the  fire  started,  this  door  is  set  so  as  to 
close  when  the  solution  reaches  a  heat  of  150°.  In  principle  this  fur- 
nace is  similar  to  a  bath-heater.  A  tubular  helix  of  lead  is  coiled  within 
it  like  the  worm  of  a  still,  and  the  terminating  branches  c  and  d  lead  to 
the  horizontal  vat,  the  branch  c  uniting  the  top  of  the  vat  just  below  the 
licjuid  surface  with  the  bottom  of  the  coil,  and  d  the  bottom  of  the  vat 
with  the  top  of  the  coil.  Hence  follows  a  circulation  of  the  solution  from 
the  fiimace  at  top  and  into  it  at  bottom^ 
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Manipulatim. 

When  a  plate  is  to  be  electroiyped,  it  is  placed  on  trestles  above  the 
open  scuttle  holes,  A,  A,  A,  A,  and  thoroup^hly  cleaned  by  washing  with 
alkalies  and  acids.  It  is  then  silvered,  iodized,  and  placed  before  a  win- 
dow. A  plate  of  rolled  copper  an  inch  larger  than  the  engraved  plate 
is  then  selected,  placed  on  the  flat  iron  table,  and  beaten  with  mallets 
until  a  steel  straight  edge  shows  it  to  be  plane.  It  is  then  weighed  and 
fixed  in  the  vertical  plate  frame  by  two  copper  hooks.  The  engraved 
plate  is  then  similarly  fixed  in  a  similar  frame,  when  both  are  placed  in 
a  vertical  vnt  and  connected  with  the  battery. 

The  process  does  not  go  on  well  when  the  plates  are  vertical,  but  it 
is  necessary  to  start  the  castings  in  this  position  to  prevent  dust,  motes, 
or  specks  of  impurities,  from  settling  on  the  face.  As  the  rolled  plate 
dissolves,  its  impurities  rapidly  render  the  solution  muddy,  and  endanger 
the  face  of  the  forming  plate.  For  common  electrotypes  dust  or  mote 
specks  are  not  detrimental ;  but  the  coast  survey  copper  plates  being 
not  inferior  in  fineness  of  lines  to  fine  steel  plates,  the  effect  of  impuri- 
ties settling  on  the  face  of  their  copies  is  to  give  the  impressions  a  clouded 
aj^earance.  On  first  immersing  the  plate,  the  solution  should,  theiefbre, 
be  perfectly  clean.  Formerly,  after  each  use  of  the  vertical  vat,  it  was 
emptied  and  washed  out.  When  the  solution  had  deposited  its  sedi- 
ment it  was  drawn  off  and  strained  through  very  fine  cotton.  This 
whole  operation  was  extremely  disagreeable,  and  consumed  a  whole 
dav  of  one  man. 

By  a  simple  expedient  I  have  saved  the  necessity  of  cleaning  the  vat 
oftener  than  once  a  month.  To  guard  the  new  plate  from  specks  and 
impurities,  a  bag  of  fine  cotton  is  drawn  over  a  slight  wooden  frame, 
which  keeps  it  distended.  An  hoiu^  or  more  before  the  solution  is 
wanted,  the  bag,  with  its  included  frame,  is  placed  on  top  of  the  solution 
and  loaded  with  the  copper  bars  used  to  support  the  plate  fitunes. 
The  weight  causes  the  bag  to  sink  gradually,  filtering  the  contained 
solution  as  it  goes  down.  The  impurities  cannot  wholly  choke  the 
meshes  of  the  cloth,  as  a  fresh  portion  is  constantly  brou,^ht  into  action 
during  the  sinking.  I  thus  filter  the  solution  without  takmg  it  from  the 
vat  or  disturbing  the  sediment,  saving  much  labor,  time,  and  annoyance. 

The  plate  remains  in  the  vertical  vat  over  night,  and  preparations 
are  made  in  the  morning  to  transfer  it  to  the  horizontal  vat.  The  fur- 
nace is  first  brought  into  action.  A  new  plate  of  blank  copper,  an  inch 
larger  than  the  matrix,  is  flattened  on  the  iron  table,  and  bolted  to  the 
edges  of  wooden  bars  by  platinum  bolts,  for  the  purpose  of  preventing 
the  plate  from  sagging  downwards  when  supported  horizontally.  The 
plate  so  arranged  is  called  the  strapped  plate.  The  coated  matrix  is 
then  taken  from  the  vertical  vat,  disengaged  from  its  frame,  and  ar- 
ranged in  the  horizontal  frame.  A  wooden  wall,  an  inch  high,  then  sur- 
rounds the  plate,  and  in  this  wall  the  strapped  plate  is  luid,  when  the 
whole  combination  is  placed  in  the  horizontal  vat  and  the  connexion 
with  the  battery  established.  The  positive  |)late  is  then  taken  from  the 
vertical  vat  and  its  loss  of  weight  noted  and  recorded.  From  the  known 
superfiq^  area  of  the  matrix,  the  quantity  of  copper  required  for  a 
casting  one-eighth  of  an  inch  thick  is  computed  and  recorded.     The 
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blank  copper  consumed  in  both  vats  must  equal  this  amount  before  the 
required  tnickness  is  reached,  allowance  being  made  for  impurities  of 
rolled  copper  and  roughness  on  the  back  of  the  electrotyiJe.  After  a 
few  hours  of  action  the  strapped  plate  becomes  so  loadea  with  impuri- 
ties that  they  will  be^in  to  drop  on  the  electrotype;  this  plate  must, 
therefore,  be  removed  from  the  vat  and  a  new  one  immediately  supplied. 
The  dirty  plate  is  then  washed  in  the  large  water  tub,  and  when  cleaned 
its  loss  of  weight  is  found  and  recorded.  By  the  amount  of  loss  the  ac- 
tion of  the  batteries  is  tested,  and  it  is  found,  if  Smee's  laws  are  being 
observed.  Vigilance  must  now  be  exercised  in  watching  the  batteries 
and  rate  of  work,  and  tlie  power  must  be  varied  to  suit  circumstances. 

The  entire  working  battery  generally  requires  renewal  once  a  day, 
the  process  being  conducted  as  follows :  One  zinc  and  one  silver  plate 
are  taken  from  the  battery;  the  silver  placed  in  the  solution  of  chloride 
of  iron,  and  the  zinc  taken  to  the  water  tub  outside  the  door  of  the  bat- 
tery room,  where  it  is  scrubbed  clean  with  a  hard  brush.  It  is  then  re- 
amalgamated  at  the  quicksilver  tub,  and  taken  back  to  the  battery. 
The  silver  plate  is  transferred  from  the  chloride  of  iron  solution  to  the 
adjacent  fresh  water  tub.  Another  silver  plate  is  then  transferred  from 
the  battery  to  the  chloride  solution,  and  another  zinc  cleaned,  washed, 
and  put  back  in  the  battery  with  the  first  silver.  In  this  manner  the 
whole  battery  can  be  renewed  without  sensibly  interrupting  its  action. 

When  the  loss  of  weight  from  the  rolled  copper  in  both  vats  indicates 
that  the  required  thickness  of  the  electrotype  is  gained,  the  plate  is  with- 
drawn from  the  battery,  detached  from  its  frame,  its  back  smoothed,  and 
its  edges  filed,  until  a  separation  can  be  made.  By  separation,  the 
original  becomes  liberated,  and  the  alto  or  reversed  relief  is  silvered 
and  electrotyped  exactly  as  an  originaL  The  copy  from  it,  or  the  elec- 
trotyped  basso,  will,  if  the  process  has  been  properly  conducted,  be  a 
perfect  fac-simile  of  the  original,  and  in  hardness,  ductility,  and  elasticity, 
will  equal  the  best  rolled  and  hammered  or  planished  copper  plate. 

Yours,  respectfully, 

GEORGE  MATHIOT. 

Major  1. 1.  Stevens, 

Assistant  in  charge  of  ofice* 


APPENDIX  No.  66. 

Report  of  Lieutenant  Washington  A.  Bartlett^  U.  S*  N.^  assistant  in  the 
coast  survey^  to  the  Superintendent^  07i  the  examination  of  the  reefs  in 
Hell  Gate  channel^  and  changes  produced  by  blasting. 

New  York,  December  4,  1851. 

Dear  Sir  :  In  my  previous  reports  on  the  improvements  being  made 
in  Hell  Gate  channel,  by  tbe  operations  of  Mons.  Maillefert,  facilitated 
by  advances  from  citizens  of  New  York,  I  have  endeavored  to  keep 
you  advised  of  the  progress  of  the  work,  and  its  probable  effect  in  im- 
proving this  important  channel  of  ingress  to  New  York  harbor. 

I  am  now  enabled  to  lay  before  you  results  actually  obtained,  which 
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have  substantially  improved  the  navigation  of  the  "Gate;"  reduced  the 
risk  of  passing  tlu'oufin  it;  and  which  will  very  considerably  modify  the 
sailing  directions  which  appear  on  the  first  edition  of  the  coast  survey 
chart  of  Hell  Gaie^  and  its  approaches. 

Referring  to  the  reports  made  to  you  by  Lieutenant  Commanding 
Chas,  H.  Davis,  United  States  navy,  on  the  15th  February,  and  of 
Lieutenant  Commanding  D.  D.  Porter,  on  the  30th  of  October,  1848, 
the  great  advantages  which  they  so  ably  discussed,  and  so  confidendy 
expected  would  ensue  when  the  effort  should  be  made  as  proposed,  I 
am  happy  to  say  are  now  being  realized. 

A  close  attention  to  all  they  suggested  as  the  basis  of  operations,  and 
the  exertions  of  Mr.  Maillefert  and  Mr.  Eben  Meriam,  based  on  those 
reports  and  surveys,  have  most  conclusively  demonstrated  to  me — so 
far  as  the  work  has  progressed — the  clear  perceptions  of  those  able 
officers  in  their  suggestions  ibr  the  improvement  of  the  channeL 

It  only  required  Mr.  Maillefert's  effective  method  of  overcoming  the 
local  difficulties  involved  in  any  attack  on  Pot  rock  to  make  the  work 
eflfective.     The  results  are  altogether  favorable.  •  •  • 

The  first  in  order,  and  the  principal  obstruction  in  Hell  Gate,  is  Po$ 
Tock^  on  which  I  found  but  eight  feet  of  water  at  low  tide;  the  average 
depth,  however,  was  about  ten  feet;  the  rock  at  the  least  depth  bemg 
about  six  feet  square,  deepening  to  fourteen  feet  on  the  east  and  west 
sides,  and  suddenly  to  four  fathoms  on  the  north  and  south.        •        • 

At  half  tides  the  depth  of  water  does  not  increase  on  Pot  rock,  as 
there  is  at  least  a  fall  of  four  feet,,  and  a  vessel  drawing  over  eight  ifeet 
must  strike  upon  it.  "  A  full-rigged  brig  struck  it  three  days  since,  and 
went  down  with  a  valuable  cargo  on  board." 

This  obstruction  once  removed^  Hell  Gate  would  he  less  dangerous  by  one- 
half  "and  the  eddies,  which  are  now  the  cause  of  half  the  difficulties, 
would  in  a  measure  disappear." 

I  have  quoted  as  above  Lieutenant  Commanding  Porter,  United  States 
navy,  for  the  purpose  of  saying  that  his  observations  have  been  most 
fully  sustainea  by  the  present  condition  of  Pot  rock^  and  that  the  vast — I 
might  almost  say  the  incalculable  advantages  to  be  derived  for  all  future 
time  fi'om  the  reduction  of  this  rock,  cause  it  to  be  considered  by  all 
who  have  occasion  to  pass  through  this  channel  as  of  inestimable 
value. 

It  cannot  now  be  said  that  a  vessel  drawing  only  eight  feet  of  water 
will  strike,  for  there  are  not  less  than  eighteen  feet  water  on  any  part  of  the 
rock  at  low  tide;  and  the  prospect  is  nighly  favorable  to  the  belief  that 
M.  Maillefert  will  soon  have  lowered  it  to  twenty  feet,  a  depth  which 
in  my  opinion  is  amply  sufficient  for  all  the  requirements  of  the  Hell 
Gate  channel. 

The  advantages  derived  fi-om  the  increased  depth  of  water  on  Pot 
rock  are  as  follow : 

1st.  Vessels  drawing  sixteen  feet  water  can  pass  over  it  with  impu- 
nity at  any  time  of  tide,  and  any  fiigate  in  the  navy  can  do  so  at  high 
water, 

2d.  The  increased  facility  for  the  passage  of  the  rapid  current  of  the 
flood-tide  over  the  top  of  Pot  rock  prevents  that  high  and  violent  ebul 
lition  of  the  water  which  formerly  existed  to  the  imminent  danger  of  aH 
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small  vessels  (though  they  might  not  hit  the  rock  itself)  which  were 
thrown  within  its  influence ;  while  it  prevents  that  rapid  eddy,  or  return 
current y  which  formerly  existed,  and  which  threw  all  boats  or  "small 
craft"  which  once  entered  it  into  the  very  centre  of  the  **Pot,"  and 
then  engulphed  thefti. 

The  dangers  to  be  apprehended  from  these  causes  (or  if  averted, 
encountering  others  in  avoiding  them)  compelled  all  mariners  to  so 
direct  their  course  through  the  Gate  as  to  give  the  "Pot"  as  wide  a 
berth  as  possible ;  and  this  wide  steering  again  produced  other  diflScul- 
ties  equally  attributable  to  it,  but  which  otherwise  could  be  easily 
avoided.  Lieutenant  Commanding  Poller  justly  said  that,  "Pot  rock 
once  removed,  Hell  Gate  would  be  less  dangerous  by  one-half,  and  the 
eddies,  which  are  now  the  cause  of  half  the  difficulties,  would  in  a 
measure  disappear." 

The  sketches  which  have  been  furnished  of  my  examinations  of  Pot 
rocky  during  the  progress  of  its  demolition,  have  shown  that  it  is  at  a 
mean  depth  of  twenty  feet  at  low  water,  one  hundred  and  thirty  feet  in 
length,  and  thirty  feet  in  average  width.  Before  blasting,  the  least  depth 
extended  over  a  surface  six  feet  square,  while  the  average  depth  {vide 
Lieutenant  Porter's  report)  was  about  ten  feet.  With  these  facts  before 
me,  I  have  estimated  that  not  less  than  (30,000)  thirty  thousand  cubic 
feet  of  rock  (hard  gneiss)  have  been  broken  up,  and  scattered  from  the 
upper  portions  of  the  rock,  by  firing  two  hundred  and  twenty  sub-marine 
charges,  of  one  hundred  and  twenty-five  pounds  each,  without  drilling. 
This  is  equal  to  one  hundred  and  thirty-five  cubic  feet  of  rock  being  re- 
moved at  each  blast ;  which  calculation  agrees  remarkably  well  with 
the  effect  of  each  blast  at  Pot  rock,  and  other  points  where  I  have 
examined  fot  facts. 

If  it  had  required  a  pound  of  powder  to  a  pound  of  rock,  it  would  be 
a  cheap  process  at  Pot  rock;  for  it  is  not  easy  to  conceive  how  this 
very  troublesome  obstruction  could  have  been  so  far  demolished  by  any 
other  mode  than  that  used.  The  stren^h  of  the  current  is  an  effectual 
opponent  to  any  drilling,  even  supposmg  it  possible,  by  successfully 
anchoring  a  float,  the  position  could  be  maintained.  It  was  ably  at- 
tempted and  signally  failed.  The  few  moments  at  slack  water  are  not 
sufficient  to  find  the  drilling  point,  and  only  sufficient  for  firing  two  or 
three  charges,  previously  arranged  for  firing,  without  drilling. 

In  another  part  of  the  report  of  Lieutenant  Commanding  D.  D.  Por- 
ter, he  states  to  you  as  follows :  "  There  is  a  small,  though  very  danger- 
ous rock  to  the  southward  of  Woolsey's  bath-house.  It  extends  about 
fifty  yards  out  into  the  channel,  and  is  connected  with  the  shore-line  at 
low  water.  There  are  three  feet  of  water  on  it  at  high  tides.  On  the 
first  of  the  flood,  a  buoy,  let  go  opposite  *  Gibbs's  point,'  (the  southern 
approach  to  Hell  Gate,)  drifted  round  Hallett's  point,  between  Pot 
rock  and  Way's  reef,  along  the  edge  of  the  eddies,  and  over  the 
above-mentioned  rock,  into  *Pot  cove.'  This  happens  to  a  great 
many  vessels,  and,  but  for  tliis  dangerous  obstruction,  they  would  drift 
into  a  safe  harbor." 

I  have  now  the  pleasure  to  report  that  this  rock,  so  well  described 
by  Lieutenant  Porter,  and  so  dangerous  that  I  have  seen  two  vessels 
bilge  on  it  within  a  single  hour,  and  still  another  rock,  which,  though 
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not  mentioned  by  him,  lies  a  few  yards  from  it,  and  nearly  as  danger* 
ous  and  destructive,  have  been  entirely  destroyed^  annihilated  by  submarine 
explosions^  wthout  drillings  since  the  7th  of  November,  and  there  are 
now  not  less  than  seven  feet  water  at  low  tide  where  they  existed,  or 
the  usual  depth  of  water  on  the  shelving  shore-line. 

These  two  rocks  have  been,  for  all  tne  past  time,  very  destructive  to 
vessels  attempting  to  pass  the  south  shore,  or  in  anchoring  near  it, 
when  they  were  covered,  which  was  most  of  the  time ;  and  any  vessel 
once  in  the  Pot  Eddy  in  a  calm  was  almost  certain  to  hit  one  or  the 
other  of  them*  Three  schooners  have  bilged  on  them  this  autunm. 
They  no  longer  exist,  and,  if  nothing  else  had  been  done  to  improve 
Hell  Gate,  their  destruction  is  worth  ten  times  the  amount  of  money 
expended  by  the  citizens  in  this  enterprize. 

Should  masters  of  vessels  now  desire  to  anchor  near  the  bluff  to  the 
southward  of  Woolsey's  bath-house,  they  can  do  so  without  the  risk 
of  having  their  keels  or  rudders  knocked  out  by  the  current  swinging 
them  on  those  rocks. 

They  can  be  erased  from  your  next  edition  of  the  chart  of  Hell  Gate. 

Cram's  rock,  or  rather  the  rock  which  hes  ttventy-secen  yards  from 
the  end  of  Cram's  dock,  with  a  clear  channel  between  it  and  the  dock, 
as  also  ^^Scaley  rock^*  and  ^^ Shell  rockj*^  it  is  hoped,  will  be  destroyed 
shortly,  as  they  are  always  dangerous  to  vessels  when  the  tide  is  above 
the  half.  The  same  can  be  said  of  the  rock  off  "Negro  point,"  "Bald* 
headed  BUly,"*  and  "  Blackwell's  rock." 

Cram's  rock  is  in  area  ten  by  fifteen  feet  and  ten  feet  high,  (or 
above  the  bottom,)  and  covered  at  high  water. 

A  few  hundreds  of  pounds  of  powder  will  remove  them  all,  and 
their  destruction  will  save  hundreds  of  thousands  of  dollars  to  the 
coasting  trade. 

My  experience  at  Hell  Gate  during  the  past  four  months  has  shown 
me,  m  a  strong  light,  (and  I  desire  particularly  to  call  your  attention  to 
it,)  the  force  of  the  remark  in  Lieutenant  Conmianding  Porter's  report, 
already  referred  to,  where  he  says:  "If  any  attempt  is  made  to  carry 
out  the  recommendations  that  have  been  frequently  made  relative  to 
clearing  away  rocks  in  Hell  Gate,  I  would  suggest  a  close  examination 
of  the  shore-fine  at  low  water.  Many  rocks  will  be  found  to  exist  of  a 
dangerous  character,  and  they  have  at  different  times  done  much 
damage  to  vessels  of  light  draught."  '  He  might  have  said,  with  equal 
propriety,  that  they  are  continttally  doing  damage. 

M.  Maillefert  has  fired  several  discharges  on  the  Frying-pan  rock ; 
but  as  the  work  is  in  progress,  I  shall  not  examine  it  till  he  closes  for 
the  season. 

May's  reef  has  also  been  the  object  of  attack,  as  opportunity  offered, 
and  you  have  before  you  my  careful  examination  of  it  in  sections  of 
three  feet.  As  both  these  last-named  dangers  are  in  progress  of  removal, 
1  shall  not  make  further  reference  to  them  in  this  report.  We  have 
placed  buoys  at  their  extremities,  which  indicate  their  positions  to 
navigators,  and  they  are  thus  able  to  avoid  them. 

I  must  remark  here  that  I  have  observed  that,  though  most  naviga- 
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lors  knew  certain  marks  for  avoiding  these  hidden  dangers  of  the  Gate, 
very  few  indeed  of  the  many  who  pass  the  Gate  have  had  any  clear 
idea  of  their  exact  localities  until  they  witnessed  the  operations  there. 

Referring  again  to  the  able  reports  of  Lieutenants  Davis  and  Porter, 
I  can  only  add,  that  it  appears  strange,  indeed,  that  this  great  national 
thoroughfare  should  have  been  so  long  neglected  by  the  country;  for  I 
cannot  hesitate  to  say,  that  it  often  happens  that  there  are  not  less  than 
two  hundred  sail  of  vessels  and  steamers  passing,  or  attempting  to  pass. 
Hell  Gate  at  the  same  time,  and  all  in  this  narrow  channel  of  less  than 
three  miles  in  length. 

A  small  amount  of  money  for  labor  and  contingent  expenses,  or  two 
officers  and  ten  men,  with  ^^carte-blanche^^  at  a  powder-mill,  are  all  that 
are  required  to  clear  the  navigation  from  Governor's  island  to  Throg's 
neck ;  and  there  is  no  part  of  the  navigable  waters  of  the  United  States 
which  requires  it  more. 

The  happy  results  of  the  operations  in  the  Gate  prove  conclusively 
what  was  only  speculation  until  attempted ;  and  it  is  to  be  hoped  that 
this  good  work  will  not  stop  for  want  of  the  trifling  means  to  carry 
it  on. 

Numerous  masters  of  the  coasting  trade  have  expressed  to  me  their 
extreme  gratification  in  the  results  already  obtained ;  and,  such  is  their 
anxiety  to  have  it  go  on,  that  they  would  be  willing  to  be  taxed  for 
every  passage  through  the  Gate  if  the  dangers  were  removed. 

The  propriety  of  the  work  is  too  apparent,  in  the  vastly  growing 
commerce,  oy  sail  and  steam,  of  this  great  city,  to  require  any  argu- 
ment in  its  support.  In  conclusion,  I  beg  leave  to  state,  that  to  Eben 
Meriam,  esq.,  is  justly  due  the  credit  (and  it  is  not  a  small  matter)  of 
interesting  (by  the  aid  of  the  reports  in  the  coast  survey  ofiice)  the 
wealthy  merchants  of  this  city  in  this  matter,  and  procuring  from  them 
the  advances  necessary  for  the  experiment  of  this  attempt  at  improve- 
ment in  Hell  Gate. 

I  deem  it  also  proper  to  state,  that  M,  Maillefert,  the  ingenious  and  en- 
terprising operator  in  submarine  blasting  without  driUingy  exhibits  the 
most  ardent  desire  to  serve  the  public  to  the  utmost  of  his  ability,  pre- 
ferring the  credit  of  success  in  his  novel  mode  of  operation  to  any  pe- 
cuniary benefit ;  and,  notwithstanding  all  he  has  done,  he  will  be  a  con- 
siderable loser  in  money,  unless  the  benefits  of  his  enterprise  shall  suc- 
cessfully appeal  for  his  reimbursement. 

I  would  remark,  for  your  information,  that  the  destruction  of  the 
two  rocks,  so  troublesome  on  the  south  shore,  was  completed  in  less 
than  one  hour's  time,  and  at  an  expense  of  less  than  one  hundred  dol- 
lars each. 

I  have  received  every  possible  assistance  from  Mr.  Meriam  and  M. 
Maillefert,  and  their  working  force ;  and  the  free  use  of  two  metallic 
life  and  surf  boats  from  Mr.  Joseph  Francis,  for  all  my  examinations 
under  your  instructions;  and  cannot  close  this  report  without  adverting 
to  the  great  advantage^  and  most  decided  economy ^  in  the  use  of  Mr 
Francis's  metallic  boats  at  all  times  and  in  all  places* 

His  boats  have  been  in  constant  use  for  months,  on  and  around  the 
rocks  at  Sell  Gate,  and  are  now  in  daily  use,  and  perfect  order^  without 
the  expenditure  of  one  cent  for  repairs.    No  collision  (by  any  exertion  of 


ss» 


't'u-»f.  'V,  J'yi,*  larlr:  !>*»■- 


H-1  'r^'.  -.-> 

<4^  W>  tux  rMw  ii^*ii  <X  t 

Aa  <«a«4  td  iU-atai*  dry: 

A   &^   ifu*.i"yi* 

BV-,  ui  a  i*j'Jt'ie  iy/i.' 
it,)  ih^ti/T't^  'A  ity 
»ifrsidir  t'ffftTfiii  is  I 
tjtt  ihe  rec-«mr*'i 
'i^nuinft  away  rrx 


^ 


fthecklii 


^  S.  Doc.  3.  557 

"  i  i;  lors  knew  certain  marks  for  avoiding  these  hidden  dangers  of  the  Gate, 
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siderable loser  in  money,  unless  the  benefits  of  his  enterprise  shall  suc- 
cessfully appeal  for  his  reimbursement. 

I  would  remark,  for  your  information,  that  the  destruction  of  the 
two  rocks,  so  troublesome  on  the  south  shore,  waa  completed  in  less 
than  one  hour's  time,  and  at  an  expense  of  less  than  one  hundred  dol- 
lars each. 

I  have  received  every  possible  assistance  from  Mr.  Meriam  and  M. 

^ -  Maillefcrt,  and  their  working  force ;  and  the  free  use  of  two  metallic 

life  and  surf  boats  from  Mr.  Joseph  Francis,  for  all  my  examinations 

under  vour  instructions;  and  cannot  close  this  report  without  adverting 

eat  advantage^  and  most  decided  economy j  in  the  use  of  Mr 

letallic  boats  at  all  times  and  in  all  places, 

have  been  in  constant  use  for  months,  on  and  around  the 

Gate,  and  are  now  in  daily  use,  and  perfect  order,  without 

^  one  cent /or  repairs.    No  collision  (by  any  exertion  of 


•  V  •^-  V* 

•  '-^  .1 


:r^:i 


r::' 


648  S.  Doc.  3- 

in  a  desirable  manner,  and  at  a  moderate  expense  and  trouble.  At 
first,  every  attempt  to  make  plates  weighing  2,500  grains  to  the  square 
foot  failed,  on  account  of  the  impossibility  of  observing  Mr.  Smee's 
laws  relative  to  E  for  the  time  required. 

But  after  modifying  the  solutions  of  silver,  and  using  a  register  bat- 
tery, a  plate  could  be  made  in  thirty  hours,  perfectly  flat,  and  possess- 
ing the  mechanical  qualities  of  hardness,  elasticity,  and  malleability,  in 
an  eminent  degree,  and  not  costing  over  16  cents  per  ounce  for  the 
making. 

The  perfectly  flat  plates  admit  of  a  very  close  approximation  to  the 
zincs.  Their  size  may  therefore  be  increased  to  more  than  twice  their 
former  surface.  As  in  the  double  arrangement,  r  is  relatively  smaller 
to  R. 

Important  changes  have  also  been  made  in  the  modes  of  operating, 
and  in  the  arrangement  of  the  apparatus.  It  had  early  been  noticed  that 
changes  of  temperature  influenced  the  rate  of  working;  and  every  elec- 
tro-metallurgist knows  the  importance  of  keeping  the  laboratory  warm. 

To  determine  where  and  how  the  effect  of  temperature  took  place,  a 
battery,  at  60  degrees  of  Fahrenheit,  was  connected  with  a  wure  120 
feet  long,  and  enclosing  a  galvanometer.  The  deflection  was  40  de- 
grees; the  battery  was  then  cooled  until  the  temperature  was  48°;  the 
needle  was  stiU  deflected  nearly  40  degrees. 

This  experiment  indicated  that  the  batteries  were  not  greatly  affected 
I)y  ordinary  variations  of  temperature.  Advantage  was  then  taken  of 
!  his  development  to  secure  a  more  perfect  ventilation.  Accordingly,  a 
•niaU  room,  to  contain  the  battery,  was  partitioned  off*  from  the  general 
partmcnt  by  a  glass  partition,  and  large  outward  openings  made  at 
le  top  and  at  the  bottom  of  the  room,  to  give  a  circulation  of  air  for 
*  arrying  off*  the  battery  fumes. 

At  the  stage  of  improvement  now  described,  one  of  our  medium 

;  lates,  having  S  square  feet  of  surface,  could  be  readily  made  in  from 

;    to  10  days.     But  wishing  to  still  fiu^ther  quicken  the  process,  or  attain 

.  ly  first  desire — to  deposite  one  pound  per  day  on  the  square  foot,  with 

:   single  equivalent  of  battery — improvements  were  again  sought  after. 

.s  the  E  of  the  formula  has  been  mcreased  to  the  greatest  extent  the 

jst  would  permit,  and  r  had  been  diminished,  or  the  plates  increased 

' ;  I  size  to  the  greatest  useful  extent,  it  was  sought  to  increase  Q  by 

)  minishing  r,  or  the  electrolytic  resistance.     It  was  sought  to  increase 

.  "le  conducting  power  of  the  electrolyte  by  adding  easily  decomposable 

;    Its  to  it ;  but  with  no  success.     The  accelerating  eflfect  of  temperature 

1    'ing  found,  as  above  stated,  to  be  confined  chiefly  to  the  decompositicxi 

I    11,  it  was  evident  that  by  using  the  electrolyte  alone,  at  a  high  tem- 

^ .  -rature,  a  considerable  advantage  might  ensue. 

To  determine  the  most  advantageous  working  temperature,  and  the 
]*'  suiting  gain  of  eflfect,  a  voltameter  battery  was  connected  to  a  pair 
1^ '  electrodes,  in  the  solution  formerly  described  as  being  generally  re- 
<-  mmended.  Each  electrode  had  five  square  inches  of  face,  and  was 
<.i.atcd  on  the  back  to  prevent  radiation.  They  were  .placed  one  inch 
:•  )art,  and  had  thin  plates  of  wood  bound  against  their  edges,  to  pre- 
\  nt  any  lateral  spread  of  the  current  in  passing  between  them.  The 
i  Jowing  was  then  obtained: 


S.  Doc.  3.  549 

Battery  plate  in  contact  gave  300  cubic  inches  gas  per  hour. 

Electrodes  in  contact         do.  216         do.         do.  do. 

Current  through  electrolyte,  at  68^,  gave  16  cubic  in.  gas  per  h.  23.15 

Do.                   do.             60^    do.   20      do.          do.  18.15 

Do.                  do.           100^    do.   27      do.         do.  13 

Do.                  do.         .  175°    do.   37      do.         do.  8.96 

The  last  column  of  figures  shows  the  value  of  the  resistance  of  the 
solution,  as  compared  with  R  of  the  formula.  This  column  w^as  obtained 
by  first  uniting  the  battery  plates,  and  afterwards  the  electrodes. 

From  the  above  table  it  appears  that  heat  may  be  made  to  diminish 
the  resistance  in  the  decomposition  cell  in  the  proportion  of  2.58  to  1 ; 

2E         JL 

and  the  whole  resistance  by  2.25.    And  as  «qr~  =  R+r;  therefore,  by 

2 

heating  the  electrolyte,  we  may  with  a  single  electrical  equivalent 
make  a  plate  as  rapidly  as  by  working  at  atmospheric  tempera- 
tures with  two  batteries  in  consecutive  order,  with  double  surfaces, 
(four  times  the  battery  and  twice  the  expense.) 

But  as  Smee's  laws  require  that,  in  forming  a  plate,  certain  mu- 
tual conditions  of  apparatus  be  maintained,  it  follows  that  alterations 
in  one  element  or  condition  must  be  attended  by  corresponding  changes 
in  the  others.  Hence,  if  the  temperature  of  the  electrolyte  be  raised 
to  a  certain  point,  and  the  apparatus  correspondingly  adjusted,  it  is 
evident  that,  to  avoid  incessant  adjustment,  the  original  temperature 
must  be  maintained. 

Thus,  to  avail  ourselves  of  the  advantages  experimentally  found 
from  heating  the  solutions,  an  apparatus  for  steadily  maintaining  a  high 
temperature  in  the  electrolyte  through  several  successive  days  be- 
comes indispensable. 

As  the  electrotype  operations  are  not  suspended  at  night,  it  is  impor- 
tant that  the  heating  apparatus  should  perform  its  office  for  at  least 
twelve  hours  without  supervision  or  replenishing  its  fuel;  and  its  action 
should  be  sensibly  uniform,  during  all  the  time,  between  successive  re- 
plenishings. 

Such  an  apparatus  I  have  devised,  and  is  now  in  use.  A  peck  of 
charcoal  furnishes  fuel  for  twelve  hours,  and  maintains  100  gallons  of 
copper  solutions  steadily,  at  any  required  point  between  100*^  and  200®» 

With  the  above  arrangement  in  use,  I  have  made  a  large  reverse  or 
alto,  and  returned  the  original  to  the  ensrraving  department,  in  55 
hours  from  its  being  placed  m  my  hands.  This  time  included  trimming 
the  edges  and  the  preparations  to  prevent  adhesion. 

Again  recurring  to  Ohm's  formula,  the  relative  value  of  R  to  r 
was   once   more   experimentally  found.     This   gave   R  :  r  ::  1  :  4  or 

Q=— — =0.20,  a  great  improvement  as  compared  with  the  first  deter- 

1 
mination  of  R  :  r  ::  1  :  19,  or  Q  =0.05.    Having  now  made  r  so 

small  compared  with  R,  the  size  of  the  battery  can  be  profitably  increased 
until  the  result  is  about  0.24.     Moreover,  using  a  double  arrangement 
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of  cells  with  double  surfaces,   for  a  double   effect,   we  now  have 

^   (1+4)  ~  2+4  ^^'^^*    As  the  relative  resistance  of  the  electrolyte 

becomes  now  still  smaller,  we  may  yet  more  increase  the  battery  sur- 
face until  the  result  is  nearly  0^. 

The  electrotype  has  now  ceased  to  be  a  mere  experiment,  uncer- 
tain, expensive,  and  slow*  I  have  lately  formed  plates  of  most  excel- 
lent quality,  at  the  rate  of  3  lbs.  to  the  square  foot,  in  24  hours.  This 
rate  will  require  but  two  days  to  form  one  of  our  largest  plates,  having 
ten  square  feet  surface,  and  one-eighth  of  an  inch  thick. 

Adiant  in  the  dectrclytic  sobttiaru 

The  quantity  of  the  deposited  metal  is  governed  solely  by  the  rela- 
tions between  the  quantity  of  electricity  passing  through  any  solution  and 
the  amount  of  metal  the  solution  contains.  The  usual  supposition  is, 
that  the  acid  of  the  salt  goes  to  one  electrode  and  the  metal  to  the  other. 
It  is  now  ascertained  that  no  such  mutual  transfer  takes  place ;  for,  while 
the  acid  is  carried  to  the  positive  electrode,  the  metal  is  not  carried  to  the 
negative  electrode.  Hence,  however  strong  the  solution  on  commencing 
the  process,  the  negative  electrode,  by  abstracting  the  metal  in  its  vicinity, 
is  soon  surrounded  with  a  weak  solution.  With  a  simple  wire  electrode, 
the  exhausted  solution  surrounding  the  electrode  is  readily  renewed  by 
mere  difierence  of  specific  gravity  producmg  a  flow.  But,  with  large 
parallel  plate  electrodes,  this  rapid  renewal  of  dense  solution  becomes 
impossible,  and  the  electrode  is  soon  surrounded  with  a  weak  solution* 
This  state  of  things  must  be  recognised  in  adjusting  our  battery  arrange- 
ments. Electrotypists  not  aware  of  this  fact  find  themselves  much  per- 
plexed by  failing  to  accomphsh  with  large  plates  what  is  so  easily  done 
with  medals  or  smaU  plates. 

It  would,  at  first  sight,  appear  that,  by  strengthening  the  solution  of 
sulphate  of  copper,  a  more  rapid  supply  of  metal  to  the  electrode  would 
be  obtained.  Unfortunately,  the  efiect  of  this  is  to  diminish  the  solvent 
capacity  of  the  water  in  the  solution  for  the  sulphate  formed  on  the  posi- 
tive electrode  by  the  action  of  the  transferred  acid.  The  grand  essen- 
tial in  electrolysis  is  liquidity  in  the  solution.  Thus,  if  the  Quantity  of 
free  water  surrounding  the  positive  electrode  be  small,  this  electrode  is 
soon  enveloped  in  a  saturated  solution,  and  the  newly-formed  salt  remains 
undissolved  upon  it  This  salt,  being  a  non-conductor,  virtually  ex- 
cludes the  electrode  fi'om  the  solution,  and  thus  arrests  the  current,  except 
when  the  efflux  of  saturated  solution  permits  the  salt  to  dissolve,  and  so 
^opens  the  passage  for  the  current  in  irregular  quantities.  From  this 
spasmodic  action  result  plates  of  copper-sand,  or  sometimes  copper  as 
soft  as  lead* 

By  applying  heat  to  the  solution  when  this  state  of  things  exists,  the 
solvent  capacity  of  the  water  for  the  salt  is  increased,  rapid  diffusion 
takes  place,  the  salt  is  carried  to  the  negative  electrode,  and  the  ex- 
hausted water  to  the  positive  electrode ;  the  dormant  batteries  rush  into 
uninterrupted  action,  and  in  a  short  time  a  plate  is  deposited,  having 
all  the  hardness  and  elasticity  of  hanynered  or  rolled  copper.  Smee's 
conditions,  then,  seem  to  maintain  themselves.     The   electrotypists* 
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axiom  of  "work  slowly,"  requires  to  be  reversed  into  "the  quicker  the 
work,  the  better  the  quality," 

Laboratory  apparattis. 

Figure  I  is  a  plan  of  the  coast  survey  electrotype  laboratory.  The 
^ized  partition,  6,  6,  6,  6,  with  a  door,  d,  separates  the  battery  room  from 
the  general  laboratory,  and  permits  an  easy  inspection  of  the  batteries, 
without  exposure  to  their  fiimes.  The  laboratory  floor  is  about  six  feet 
above  the  ground,  and  slopes  inward  from  the  sides  towards  the  scut- 
lie  holes,  A,  h,  A,  A,  arranged  for  discharging  the  waste  liquids  spilled 
upon  the  floor.  To  obviate  the  deleterious  effects  of  working  on  a  floor 
saturated  with  chemical  agents,  when  any  solutions  are  spilled,  the  floor 
is  well  flooded  and  brushed,  the  water  passing  off"  through  tne  scuttle  holes. 
There  are  four  battery  cells,  placed  as  indicated,  B,  B,  B,  B.  A  rec- 
tangular India-rubber  bag,  supported  by  a  deep  wooden  box,  contains 
the  battery  solutions.  Each  cell  can  contain  nme  silver  and  eight  zinc 
plates.  A  metallic  connexion  unites  all  the  zinc  plates  of  a  cell,  and 
another  one  all  the  silver  plates.  Each  cell  can  be  used  as  an  inde- 
pendent battery,  or  two,  three,  or  four  cells  can  be  connected  in  con- 
secutive or  simultaneous  order,  or  all  combined  into  two  pairs  of  tv\^o 
jn  consecutive  or  simultaneous  order,  or  into  one  group  of  three  and  one 
of  one.  The  position  of  the  vertical  decomposing  vat  is  shown  at  V, 
and  that  of  the  norizontal  vat  at  H.  S  is  a  large  tub  for  washing  plates. 
The  tub  C  contains  the  solution  of  chloride  of  iron.  Q  is  the  quicksilver 
tub,  and  W,  W,  are  fresh  water  tubs.  F  is  the  furnace,  and  rf,  dy  c,  c, 
are  heating  tubes  connecdng  with  the  vat  H.     T  is  a  flat  iron  table. 

Fig.  2  exhibits  a  cell  and  its  included  plates,  with  their  mode  of  sus- 
pension. 

Fig.  3  represents  the  suspending  frame  of  wood  and  the  attached  plate, 
P,  prepared  for  immersion  in  the  vertical  vat. 

Fig.  4  shows  the  vertical  vat  and  the  plates  suspended  in  it. 

Fig.  6  represents  the  adjustable  plate-supporting  frame  used  in  the 
horizontal  vat. 

Fig.  6  exhibits  the  interior  arrangement  of  the  horizontal  vat,  a  blank 
plate  and  an  engraved  original  being  in  position;  also  the  connecting 
copper  wires  leading  to  the  battery. 

Fig.  7  represents  the  heating  fiimace.  The  door  for  admitting  air  is 
shown  at  a,  and  is  so  connected  with  an  adjusting  compound  bar  of 
iron  and  zinc  that  by  an  adjusting  screw  it  can  be  arranged  to  regulate 
the  draught,  opening  or  closing  the  door,  thus  maintaining  a  uniform  heat 
in  the  solution.  After  getting  the  fire  started,  this  door  is  set  so  as  to 
close  when  the  solution  reaches  a  heat  of  150^.  In  principle  this  fur- 
nace is  similar  to  a  bath-heater.  A  tubular  helix  of  lead  is  coiled  within 
it  like  the  worm  of  a  still,  and  the  terminating  branches  c  and  d  lead  to 
the  horizontal  vat,  the  branch  c  uniting  the  top  of  the  vat  just  below  the 
liquid  surface  with  the  bottom  of  the  coil,  and  d  the  bottom  of  the  vat 
with  the  top  of  the  coil.  Hence  follows  a  circulation  of  the  solution  from 
the  furnace  at  top  azid  into  it  at  bottom* 
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f ion  of  tie  scientific  world  to  the  new  art,  the  principled  involved  in  it 
became  the  study  of  several  eminent  philosopners,  who  disclosed  the 
methods  to  be  followed  ibr  obtaining  reguline  metal.  After  this, 
several  departments  of  electro-metallurgy  rapidly  advanced.  Electro- 
plating, and  the  multiplication  of  pages  of  letter-press  work,  as  page» 
of  type,  and  wood  cuts,  (electro-stereotyping,)  were  soon  extensivdy 
practised;  but  the  copying  of  the  delicate  touches  of  the  copper-plate 
engraver  (the  electrotype  proper)  was  beset  with  difficulties.  On  ac- 
count of  the  great  value  of  the  engraved  plate,  together  with  the  risk 
of  its  being  destroyed  in  the  attempt  to  copy  it,  and  the  uncertainty 
as  to  whether  the  duplicate  would  have  good  metallic  properties,  even 
if  the  operator  should  have  the  good  fortune  to  obtain  one,  this  depart- 
ment of  the  art,  (the  first  and  most  beautiful.of*  Spencer's  suggestions^ 
was  allowed  to  rest  as  an  experiment  or  be  confined  to  articles  of  small 
size  and  value. 

• 
Aikaum  fif  dq^otiie  kf  matrix* 

Electro-metallurgy  requires  that  the  deposited  metal  should  have  all 
its  cohesive  properties.  If  such  a  deposite  of  copper  is  made  on  a 
clean  plate  of  copper,  it  is  obvious  that  the  deposited  metal  will  cohere 
with  the  plate  on  which  it  is  made,  and  an  elaborately  engraved  plate 
would  thus  be  converted  into  a  mere  mass  of  metal.  The  electrotype 
art,  therefore,  cannot  exist  before  means  are  provided  for  preventing 
this  destructive  adhesion. 

Various  plans  *foc  overocxning  this  difficulty  have  been  proposed.  All 
these,  however,  have  a  common  feature,  which  is  to  prevent  the  deposite 
and  mqtrix  frcnn  touching  by  means  of  an  intervening  film  of  hetero* 
geneous  matter^ 

Mr.  Smce  proposes  to  use  that  coating  of  air  which  adheres  so  firmly 
to  polished  metals,  (so  strikingly  exhibited  when  the  attempt  is  made  to 
wet  a  polished  knife-blade.)  To  obtain  the  air  coating,  he  directs  that, 
after  every  attachment  has  been  made  to  the  plate,  it  be  placed  in  a 
cool  and  moist  cellar  for  a  few  days  beibre  introducing  it  into  the  elec- 
trotype vat. 

iSmoke,  black  lead,  oils,  and  powders,  and  wax,  have  also  been  pro* 
posed  for  covering  the  face  of  the  plate. 

The  method  used  in  the  British  ordnance  survey  is  perhaps  the  best 
of  all  these.  This  is  conducted  as  follows :  The  plate  is  first  well 
oiled,  and  the  oil  well  wiped  away  with  soft  bread.  The  plate  is  then 
heated  to  above  the  temperature  of  melting  wax,  and  a  cake  of  white 
wax  pressed  against  the  edge.  The  oil  having  removed  the  air  firom 
the  plate,  the  wax  will  flash  over  it  in  an  extremely  thin  sheet  or  filnu 
All  excess  of  wax  is  then  to  be  wiped  away  with  a  fine  linen  cloth,  firee 
from  Unt.  The  plate  must  be  left  to  cool  before  introducing  it  into  the 
vat. 

To  smear  the  face  of  the  finely  engraved  plate  is  in  opposition  to  the 
fundamental  idea  of  the  electrotype,  which  is  that  of  atomic  casting. 
In  the  process  of  Mr.  Smee,  air  buboles  will  be  retained  iii  the  fine  lines 
of  the  graving,  thus  mutilating  the  copy;  moreover,  the  face  of  the  new 
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plate  16  waved  from  the  agitation  of  the  stratum  of  air  when  receiving 
the  first  portion  of  copper. 

In  the  waxing  process  it  is  almost  impossible  to  free  every  line  from 
excess  of  wax.  Even  days  of  tedious  application  do  not  insure  perfec- 
tion. In  addition  to  the  coarseness  of  these  various  methods,  they  are 
extremely  uncertain  as  to  whether  they  effect  the  purpose  for  which 
they  are  applied. 

It  was  always  observed  that  if  the  deposited  metal  was  not  deficient 
in  mechanical  properties,  it  stuck  very  hard  to  the  original,  and  the 
plates  had  to  be  subjected  to  violent  jarring,  heating,  and  beating,  to 
separate  them.  But  if  the  deposited  metal  was  of  very  fine  qucuity, 
then  most  likely  the  depqsite  was  inseparably  united  to  it.  From  these 
circumstances  attending  the  adhesion  of  the  deposite,  it  occurred  to  me 
that,  when  the  cohesive  force  was  but  feebly  developed  in  the  deposited 
metal,  then  the  force  of  cohesion  or  homogeneous  attraction  could  not 
extend  the  distance  presented  by  the  thickness  of  die  film  of  hetero- 
geneous matter  between  the  plates ;  but  that  when  these  forces  were 
well  developed,  the  spheres  of  homogeneous  attraction  of  each  plate 
would  extend  through  the  wax  or  air  film. 

It  may  be  proper  here^  remark  that  the  above  views  of  adhesion 
have  been  applied  to  another  department  of  electro-metallurgy  with  the 
most  gratifymg  success. 

In  electro-plating  the  difficulty  of  obtaining  a  firm  adhesion  of  the 
film  of  precious  metal  is  entirely  obviated  by  making  sfth  arrange- 
ments as  insure  a  rapid  deposition  of  highly  ductile  metal  at  the  moment 
the  article  to  be  plated  is  immersed  in  the  electrotype. 

In  considering  the  sticking  of  the  plates,  after  homogeneous  attraction 
or  cohesion,  heterogeneous  attraction  or  adhesion  demands  attention; 
for  two  similar  bodies  may  be  separated  by  a  film  of  heterogeneous 
matter,  which  binds  them  more  firmly  together  than  their  particles  are 
held  together  by  cohesion,  as  we  see  in  the  use  of  cements. 

This  force  is  very  powerful  between  some  bodies,  while  between 
others  it  is  very  slight.  Air  adheres  very  strongly  to  metals,  as  before 
referred  to;  hence  a  film  of  air  may  unite  two  copper  plates,  even 
though  they  are  separated  beyond  the  distance  at  which  cohesive  fit* 
traction  takes  place. 

Wax  is  a  common  ingredient  in  cements;  its  adhesive  properties  have 
become  proverbial;  its  use  is  evidently  improper.  Therefore  a  sub^ 
stance  having  a  strong  adhesive  attracticxi  for  the  plates  must  not  be  on 
the  face,  and  the  cohesive  force  of  the  surface  particles  must  be  sus- 
pended by  other  methods  than  making  the  deposited  metal  deficient  in 
mechanical  properties. 

It  was  hoped  that  a  substance  could  be  found  that  would  act  uni- 
formly and  gently  on  the  surface  of  the  engraved  plate,  and,  in  destroying 
the  homogeneous  attraction  of  the  surface  particles,  would,  by  chemical 
union  with  them,  form  an  insoluble  and  friable  compound,  having  but  a 
slight  adhesion  to  the  plate.  I  was  led  to  select  iodine  for  the  experi- 
ment on  account  of  its  sparing  solubility  in  water,  its  high  equivalent 
number,  and  innoxious  qualities.  A  copper  plate  was  well  cleaned, 
exposed  to  the  vapor  of  iodine,  and  electrotypea;  the  deposite  separated 
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from  it  readfly*  This  was  repeated  some  hundred  times  with  invaria* 
ble  success. 

It  was  fiiund,  in  cleaning  large  plates  for  the  application  of  the  iodine 
vapor,  that  while  one  part  of  the  plate  was  being  cleaned,  another  part 
Wduld  tarnish,  and  hence  a  uniform  action  of  the  iodine  could  not  be 
obtained.  This  led  to  silvering  the  plates  before  iodizing,  which  £icili* 
tated  the  cleaning  and  exhibited  the  action  of  the  naligen.  A  silvered 
plate  was  washed  with  an  alcohoUc  solution  of  iodine  and  electrotyped; 
the  electrotype  separated  from  the  matrix  yet  more  readily  than  before, 
the  iodide  of  silver  serving  better  to  prevent  adhesion  than  the  iodide 
of  copper* . 

But  It  was  soon  observed  that  a  p^te  prepared  on  a  dull  day  did  not 
separate  so  readily  as  one  prepared  under  a  bright  sky,  and  on  experi- 
m^ting  it  was  found  that  a  plate  iodized  and  exposed  to  sunshine 
wonld  separate  with  very  great  facility ;  Y^hile  a  plate  iodized  on  a 
rainy  day,  iind  placed  in  a  (]£rk  room  for  a  few.  hours  before  introducing 
it  into  the  vat,  might',  stick  so  hard  as  to  require  $ome  of  the  old  resorts 
of  heating  and  jarring  to  separate  it  from  the  matrix. 

The  process  of  iodizing  and  exposing  to  light  has  now  been  apphed 
to  a  very  great  extent  of  finely  engraved  sunace,  and  in  no  case  has 
the  least  difficulty  been  found  m  lifting  one  plate  off  the  other  when  the 
requisite  thickness  had  been  obtained.* 

I  am  aware  that  it  may  be  thought  that  t}ie  iodine  acts  only  by  inter- 
vening bet\Aen  the  plates;  but  the  quantity  of  iodin^  applied  to  a  plate 
must  be  thought  insufficient  to  effect  it  by  mere. mechanical  separation 
when  we  consider  the  large  quantity  of  silex  and  carbon  found  in  ordi- 
nary copper.  If  but  one  ounce  of  copper  be  dis^lved  from  a  square 
foot  of  ordinary  plate,  a  very  heavy  deposite  of  impurities  is  left,  (some- 
times 5  per  cent.,)  and  the  quantity  of^  wax  which  may  be  applied  to  a 
plate,  and  fail  to  prevent  sticking,  is  ten  thousand  times  more  than  the 
quantity  of  iodine  which  prevents  it. 

In  preparing  our  largest  plates,  having  ten  square  feet  of  face,  I  use 
a  solution  of  one  grain  of  iodine  in  twenty  thousand  grains  of  strong 
alcohoL  If  one  grain  of  the  solution  is  required  to  wet  a  square  foot, 
it  will  give  but  7 o^^g  of  a  grain  of  iodine  on  a  square  foot.  But  as 
the  iodine  evaporates  rapidly  with  the  alcohol,  probably  the  actual 
quantity  on  a  square  foot  does  not  exceed  one-hundred-thousandth  part 
of  a  grain. 

Taking  the  weight  of  a  cubic  inch  of  iodine  at  1,260  grains,  and  sup- 
posing that  it  remains  on  the  silver  sur&ce  in  its  elementary  state, 
mstead  of  forming  iodide  of  silver,  then  we  have  1,250  X 144  X  100,000= 
18,000,000,000,  only  one-eighteen-thousand-millionth  part  of  an  inch 
for  the  thickness  of  the  coating  of  iodine.  Even  if  we  suppose  that 
the  solar  rays  decompose  the  iodide  of  silver,  and  leave  the  iodine  in 
vapor  on  the  plate,  it  will  still  be  only  one-forty-fbur-millionth  part  of  an 
inch — a  thiclmess  to  be  taken  as  nothing  in  a  mechanical  view. 

To  test  the  effect  of  the  chemical  method  of  preventing  adhesion  on 
the  sharpness  of  the  engraved  lines,  an  ehgraving  was  seven  times  suc- 
cessively transferred  from  plate  to  plate,  when  the  closest  inspection 
failed  to  show  any  infeaority  of  impressions  from  the  last  plate  as  com- 
pared with  those  from  the  first. 
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Time  and  expense  of  electro^casting. 

Next  in  importance  to  securing  a  certfiin  and  easy  separation  of  the 
matrix  and  casting  is  bringing  the  entire  time  and  expense  of  electro- 
typing  within  the  narrowest  limits. 

Mr.  Smee  and  others  have  shown  that  the  quality  of  electro-metal  is 
determined  by  certain  relations  between  the  rapidity  of  forming  the 
plate  and  the  strength  of  the  solution  in  which  it  is  formed.  Both  the 
common  operations  of  the  electro-mctaUurgist,  and  the  improvements 
he  proposes,  must  conform  to  these  relations. 

As  smiUl  quantities  of  electricity  are  easily  set  in  motion,  small-sized 
electro-castings  are  readily  made  in  six  or  eight  days.  To  make  large 
castings  in  a  short  time  requires  a  powerful  cuiTcnt.  To  accomplish 
the  corresponding  augmentation  in  the  eSective  electric  action  has 
proved  a  somewhat  difficult  matter. 

At  the  date  of  the  "Aide  Memoire  to  the  Military  Sciences,"  it  is 
stated  that  in  the  ordnance  survey  one  pound  of  copper  was  deposited 
in  twenty-lour  hours  on  a  plate  of  eight  square  feet,  the  plates  being 
made  duclile  enough  to  bear  hammenng  only  by  continued  agitation  of 
the  electrolytic  solutions. 

At  this  rate,  to  make  a  plate  one-eighth  of  an  inch  thick  will  require 
forty-five  days.  So  far  as  i  am  informed,  the  above  performance  has 
not  been  excelled,  as  to  quality  and  time,  on  large  work  anywhere  prior 
to  being  attained  as  now  to  be  described. 

The  first  and  most  obvious  suggestion  for  increasing  the  rate  of  depo- 
sition is  to  enlcjrge  the  battery;  this,  however,  is  incapable  of  producing 
the  desired  end. 

To  present  this  subject  in  a  clear  and  satisfactory  manner^  I  will 
make  use  of  the  celebrated  formula  of  Professor  Ohm,  who  deduced 
from  m  uhematical  reasoning,  and  established  by  experiment,  that  the 
effective  force  of  the  current  from  any  battery  was  directly  as  the  elec- 
tromotive force,  and  inversely  as  the  resistance  offered  to  that  current. 

E 

To  express  this,  he  gave  the  equation  i7"r"=Q>  in  which  E  repre- 
sents the  electromotive  force,  or  affinity  of  acid  for  zinc,  and  R+r  the 
resistance  to  the  current  generated  by  that  force ;  R  representing  the  re- 
sistance offered  to  it  from  the  liquid  contained  between  the  positive  and 
negative  elements  of  the  battery,  and  r  the  resistance  offered  by  the 
object  on  which  the  battery  is  working,  and  Q  the  amount  of  work 
executed,  or  the  quantity  of  the  current  obtained. 

The  resistance  of  conductors  has  been  found  to  be  directly  as  the 
length,  and  inversely  as  the  section. 

So  far  as  concerns  form  of  arrangement,  E  is  constant,  for  the  ma- 
terials used,  as  it  depends  on  their  chemical  relations,  Q  can  therefore 
be  favorably  affected  only  by  vaiying  R  or  r.  Now,  as  R  represents  the 
resistance  of  the  liquid  contained  between  the  battery  plates,  to  increase 
the  size  of  the  plates  is  only  to  increase  the  section  ot  the  liquid,  or,  in 
other  words,  to  diminish  the  resistance  represented  by  R.     The  ex- 

E 

pression,  t>  .    =Q,  shows  that,  if  the  resistance  in  the  battery  is  small 

35 
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compared  to  the  external  resistance,  the  gam  of  eSect  from  enlarging 
the  oattery  plates  is  but  smalL 

To  determine  the  relative  value  of  R,  as  compared  with  r,  a  battery 
was  constructed  so  as  to  collect  and  measure  the  gas  evolved  by  it9 
action. 

The  plates  were  placed  in  contact  with  each  other,  and  the  gas 
evolved  in  thirty  minutes  taken  as  a  unit  of  effect.  As  in  this  case  the 
current  did  not  pass  through  anything  but  the  battery,  there  is  no  re- 
sistance to  be  represented  by  r,  or  r  in  the  fermula  will  be  equal  to  O 

E 
and   Q=p7=1* 

The  battery  was  then  attached  to  a  pair  of  electrodes,  in  a  certain 
solution  of  sulphate  of  copper  and  sulphuric  acid,  especially  recom- 
mended by  all  the  writers  on  electro-metallurgy,  the  arrangement  being 
such  as  to  produce  good  metal.  The  gas  now  evolved  in  thirty  minutes 
was  found  only  one-twentieth  of  the  former  amount;  hence  the  intro- 
duction of  the  resistance,  r,  had  diminished   Q  twenty  times,   and 

E  IE 

g— as  Q  as--    —  whence  r  is  equal  to  19  R.     To  exhibit  the  effect  of 

battery  enlargement,  we  now  have  Q^^'TXTu'  If  »»=1,  thenQ=.06; 

if  m=2,  Q=.0512;  if  jn=3,  Q=.0518;'if  m=4,  Q=.0524,  &c,  &c 
This  shows  a  gain  of  only  a  fortieth  from  doubUng  the  size  of  the  bat- 
tery, &cw — ^an  advantage  too  small  to  repay  for  the  enlargement.  These 
calculations  are  in  accordance  with  experimental  results  from  small  bat- 
teries, but  in  large  ones  the  necessity  of  further  separating  the  plates, 
in  increasing  their  size,  makes  the  resistance  increase,  instead  of  dimin- 
ish, and  there  is  consequently  a  loss  from  enlargement.  It  is  not,  there- 
fore, by  merely  increasing  the  battery  surface  ihat  the  time  for  electro- 
typing  can  be  shortened. 

Mr.  Smee,  the  distinguished  writer  on  electro-metallurgy,  by  covering 
the  negative  plate  of  the  battery  with  pulverulent  platinum,produced  a 
very  energetic  form  of  the  instrument.  When  the  plate  is  freshly  pla- 
tinized, it  acts  violently,  and  throws  off  the  hydrogen  in  torrents.  But 
this  increased  energy  of  the  plate  is  gradually  lost,  from  the  electrive 
current  depositing  upon  it  impurilies  from  the  zinc. 

As  this  deposite  has  a  strong  attraction  for  the  hydrogen,  it  is  retained 
on  the  plate.  The  plate,  being  thus  encased  in  air,  is  virtually  excluded 
from  the  liquid  of  the  battery.  The  ordinary  solvents  of  the  metals  do 
not  readily  remove  this  coating  of  impurit}*.  The  plate  can  be  renewed 
by  replatinization ;  but,  as  this  is  both  tedious  and  expensive,  I  was 
urged  to  find  a  menstruum  which  would  restore  the  original  platinum 
to  its  energy.  This  I  attained,  at  length,  by  immersing  the  plate  in  a 
solution  of  per-chloride  of  iron,  which  almost  immediately  restores  the 
action  of  the  plate. 

The  plates  are  now  daily  immersed  in  the  chloride  of  iron,  by  which 
the  tone  of  the  battery  is  constandy  maintained. 

By  this  last  discovery,  together  with  obtaining  better  solutions  for  the 
decomposing  cell,  the  time  for  making  a  casting  was  reduced;  but  still 
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the  time  required  for  making  a  plate  was  too  long  when  only  one  elec- 
trical equivalent  was  employed. 

The  effective  force  of  one  battery  may  be  added  to  another.  This  is 
increasing  E  in  the  formula,  and  this  will  sometimes  increase  Q. 

We  unite  the  effective  force  of  many  batteries  by  joining  their  dissim- 
ilar ends  in  consecutive  order.  As  the  current  in  such  an  arrangement  has 
to  traverse  every  battery  in  the  chain,  R  will  be  multiplied  as  many  times 

as  we  multiply  E.    The  formula  then  becomes  Q  = .  When  the 

n  R+T* 

value  of  r  and  R  are  nearly  equal,  and  we  have  batteries  of  definite 

construction  to  work  with,  it  becomes  a  matter  of  some  importance  to 

determine  whether  we  shall  use  the  whole  galvanic  apparatus,  as  a 

single  electrical  equivalent,  by  connecting  aU  the  similar  parts  of  all 

the  battery  cells,  or  whether  we  shall  convert  it  into  a  battery  of  two 

Eairs,  in  consecutive  order,  by  joining  dissimilar  ends.     As  doubling  the 
attery  is  doubling  R,  and  to  double  the  electrical  equivalents  is  also  to 
double  R,  we  shdl  increase  R  fourfold  by  the  double  arrangement. 

E  2  E  • 

Instead  of  Q  =: we  have  Q  = .  Taking  R  =  r  we  have 

R+r  4R+r  ^ 

Q  =  .60  in  the  single  arrangement,  and  Q  =  .40  in  the  double — ^show- 
ing that  we  may  double  the  expense,  and  yet  make  the  casting  more 
slowly  than  before.  Conditions  as  above  are  of  fi-equent  occurrence, 
and  a  knowledge  of  them  without  experimenting  is  of  very  great 
importance. 

For  R  =  10  r,  with  a  smgle  equivalent  of  battery,  Q  = =  0.0909. 

For  two  batteries  in  series  Q  = =  0.166.     The  use  of  two  batte- 

2+10 

ries  in  consecutive  order,  as  thus  exhibited,  doubles  the  expense,  but  does 

not  double  the  effect.     A  regard  for  economy  prohibits  us  firom  fiirther 

E 

increasing  the  series.     To  represent  an  effect  double  of we  have 

R+T* 

(E    \  2E 

p  .     1  —  2  R+r  •     ^^  dividing  R  by  2  is  doubUng  the  battery 

surface,  we  may  now  make  Q  =  .183.  The  gain  per  cent.,  now  indi- 
cated by  doubling  the  surface,  makes  it  advantageous  to  make  this 
increase  when  two  consecutive  batteries  are  used. 

The  diBSculty  of  obtaining  large  flat  plates  of  silver  proved  a  serious 
obstacle  in  effecting  an  increase  of  battery  surface,  for  the  irregularity 
of  the  surface  requires  the  plate  to  be  placed  at  an  increased  distance 
from  the  zinc,  thereby  augmenting  R,  the  very  thing  sought  to  be 
diminished. 

Plates  could  be  made  flat  by  the  planishing  hammer;  but  the  opera- 
tion being  expensive,  and  the  plates  continually  liable  to  accidents  in 
use,  economy  prohibited  this  mode  of  forming  flat  plates.  Though  the 
plating  of  metallic  bodies  with  silver  had  been  well  executed,  it  had 
not  yet  been  determined  that  electro-casting  of  silver  could  be  executed 
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in  a  desirable  manner,  and  at  a  moderate  expense  and  trouble.  At 
first,  e\'ery  attempt  to  make  plates  weighing  2,500  grains  to  the  square 
foot  failed,  on  account  of  the  impossibility  of  observing  Mr.  Smee's 
laws  relative  to  E  for  the  lime  required. 

But  after  modifying  the  solutions  of  silver,  and  using  a  register  bat- 
tery, a  plate  could  be  made  in  thirty  hours,  perfectly  flat,  and  possess- 
ing the  mechanical  qualities  of  hardness,  elasticity,  and  malleability,  in 
an  eminent  degree,  and  not  costing  over  16  cents  per  ounce  for  the 
making. 

The  perfectly  flat  plates  admit  of  a  very  close  approximation  to  the 
zincs.  Their  size  may  therefore  be  increased  to  more  than  twice  their 
former  surface.  As  in  the  double  arrangement,  r  is  relatively  smaller 
to  R. 

Important  changes  have  also  been  made  in  the  modes  of  operating, 
and  in  the  arrangement  of  the  apparatus.  It  had  early  been  noticed  that 
changes  of  temperature  influenced  the  rate  of  working;  and  every  elec- 
tro-metallurgist knows  the  importance  of  keeping  the  laboratory  warm. 

To  determine  where  and  how  the  effect  of  temperature  took  place,  a 
tattery,  at  60  degrees  of  Fahrenheit,  was  connected  with  a  wire  120 
feet  long,  and  enclosing  a  galvanometer.  The  deflection  was  40  de- 
grees; the  battery  was  then  cooled  until  the  temperature  was  48^;  the 
needle  was  stiU  deflected  nearly  40  degrees. 

This  experiment  indicated  that  the  batteries  were  not  greatly  affected 
by  ordinary  variations  of  temperature.  Advantage  was  then  taken  of 
}  his  development  to  secure  a  more  perfect  ventilation.  Accordingly,  a 
»niall  room,  to  contain  the  battery,  was  partitioned  off' from  the  general 
partment  by  a  glass  partition,  and  large  outward  openings  made  at 
le  top  and  at  the  bottom  of  the  room,  to  give  a  circulation  of  air  for 
•  arrying  off  the  battery  fumes. 

At  the  stage  of  improvement  now  described,  one  of  our  medium 

;  lates,  having  8  square  feet  of  surface,  could  be  readily  made  in  from 

.    to  10  days.     But  wishing  to  still  further  quicken  the  process,  or  attain 

.  ly  first  desire — to  dcposite  one  pound  per  day  on  the  square  foot,  with 

.   single  equivalent  of  battery — improvements  were  again  sought  after. 

.s  the  E  of  the  formula  has  been  mcreased  to  the  greatest  extent  the 

jst  would  permit,  and  r  had  been  diminished,  or  tlie  plates  increased 

'..size  to  the  greatest  useful  extent,  it  was  sought  to  increase  Q  by 

)  minishing  r,  or  the  electrolytic  resistance.     It  was  sought  to  increase 

.  'le  conducting  power  of  the  electrolyte  by  adding  easily  decomposable 

:    Its  to  it ;  but  with  no  success.     The  accelerating  eflfect  of  temperature 

'   ,'ing  found,  as  above  stated,  to  be  confined  chiefly  to  the  decomposition 

I    11,  it  was  evident  that  by  using  the  electrolyte  alone,  at  a  high  tem- 

^ .  -rature,  a  considerable  advantage  might  ensue. 

To  determine  the  most  advantageous  working  temperature,  and  the 
]••  suiting  gain  of  effect,  a  voltameter  battery  was  connected  to  a  pair 
r  *  electrodes,  in  the  solution  formerly  described  as  being  generally  re- 
r-  mmendcd.  Each  electrode  had  five  square  inches  of  face,  and  was 
i  A  'ated  on  the  back  to  prevent  radiation.  They  were  .placed  one  inch 
:•  lart,  and  had  thin  plates  of  wood  bound  against  their  edges,  to  pre- 
>  nt  any  lateral  spread  of  the  current  in  passing  between  Uiem.  The 
i.  Ilowing  was  then  obtained: 
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Battery  plate  in  contact  gave  300  cubic  inches  gas  per  hour* 
Electrodes  in  contact         do.  216         do.         do.  do. 

Current  through  electrolyte,  at  68°,  gave  16  cubic  in.  gas  per  h.  23.15 

Do.                   do.             60°    do.   20      do.          do.  18.15 

Do.                   do.            100°    do.    27      do.          do.  13 

Do.                  do.        .  175°    do.   37      do.         do.  8.96 

The  last  column  of  figures  shows  the  value  of  the  resistance  of  the 
solution,  as  compared  with  R  of  the  formula.  This  column  was  obtained 
by  first  uniting  the  battery  plates,  and  afterwards  the  electrodes. 

From  the  above  table  it  appears  that  heat  may  be  made  to  diminish 
the  resistance  in  the  decomposition  cell  in  the  proportion  of  2.58  to  1 ; 

2E         JL 

and  the  whole  resistance  by  2.25.    And  as  ttt"  =  R+r;  therefore,  by 

2 

heating  the  electrolyte,  we  may  with  a  single  electrical  equivalent 
make  a  plate  as  rapidly  as  by  working  at  atmospheric  tempera- 
tures with  two  batteries  in  consecutive  order,  with  double  surfaces, 
(four  times  the  battery  and  twice  the  expense.) 

But  as  Smee's  laws  require  that,  in  forming  a  plate,  certain  mu- 
tual conditions  of  apparatus  be  maintained,  it  follows  that  alterations 
in  one  element  or  condition  must  be  attended  by  corresponding  changes 
in  the  others.  Hence,  if  the  temperature  of  the  electrolyte  be  raised 
to  a  certain  point,  and  the  apparatus  correspondingly  adjusted,  it  is 
evident  that,  to  avoid  incessant  adjustment,  the  original  temperature 
must  be  maintained. 

Thus,  to  avail  ourselves  of  the  advantages  experimentally  found 
fi'om  heating  the  solutions,  an  apparatus  for  steadily  maintaining  a  high 
temperature  in  the  electrolyte  through  several  successive  days  be- 
comes indispensable. 

As  the  electrotype  operations  are  not  suspended  at  night,  it  is  impor- 
tant that  the  heatmg  apparatus  should  perfonn  its  office  for  at  least 
twelve  hours  without  supervision  or  replenishing  its  fiiel;  and  its  action 
should  be  sensibly  uniform,  during  all  the  time,  between  successive  re- 
plenishings. 

Such  an  apparatus  I  have  devised,  and  is  now  in  use.  A  peck  of 
charcoal  fiimishes  fuel  for  twelve  hours,  and  maintains  100  gallons  of 
copper  solutions  steadily,  at  any  required  point  between  100*^  and  200®. 

With  the  above  arrangement  in  use,  I  have  made  a  large  reverse  or 
alto,  and  returned  the  original  to  the  en^jraving  department,  in  56 
hours  from  its  being  placed  m  my  hands.  This  time  included  trimming 
the  edges  and  the  preparations  to  prevent  adhesion. 

Again  recurring  to  Ohm's  formula,  the  relative  value  of  R  to  r 
was  once   more   experimentally  found.     This   gave   R  :  r  ::  1  :  4  or 

Q=         =0.20,  a  great  improvement  as  compared  with  the  first  deter- 

1 
mination  of  R  :  r  ::  1  :  19,  or  Q  =0.05.    Having  now  made  r  so 

small  compared  with  R,  the  size  of  the  battery  can  be  profitably  increased 
until  the  result  is  about  0.24.     Moreover,  using  a  double  arrangement 
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of  cells  with  double  surfaces,   for  a  double   effect,   we  now  have 

^  (1+4)  ~2+4~^*^^*    ^^  ^^®  relative  resistance  of  the  electrolyte 

becomes  now  still  smaller,  we  may  yet  more  increase  the  battery  sur- 
face until  the  result  is  nearly  0.5. 

The  electrotype  has  now  ceased  to  be  a  mere  experiment,  uncer- 
tain, expensive,  and  slow.  I  have  lately  formed  plates  of  most  excel- 
lent quality,  at  the  rate  of  3  lbs.  to  the  square  foot,  in  24  hours.  This 
rate  will  require  but  two  days  to  form  one  of  our  largest  plates,  having 
ten  square  feet  surface,  and  one-eighth  of  an  inch  thick. 

Actions  in  the  dectrclytic  solution. 

The  quantity  of  the  deposited  metal  is  governed  solely  by  the  rela- 
tions between  the  quantity  of  electricity  passing  through  any  solution  and 
the  amount  of  metal  the  solution  contams.  The  usual  supposition  is, 
that  the  acid  of  the  salt  goes  to  one  electrode  and  the  metal  to  the  other. 
It  is  now  ascertained  that  no  such  mutual  transfer  takes  place ;  for,  while 
the  acid  is  carried  to  the  positive  electrode,  the  metal  is  not  carried  to  the 
negative  electrode.  Hence,  however  strong  the  solution  on  commencing 
the  process,  the  negative  electrode,  by  abstracting  the  metal  in  its  vicinity, 
is  soon  surrounded  with  a  weak  solution.  With  a  simple  wire  electrode, 
the  exhausted  solution  surrounding  tlie  electrode  is  readily  renewed  by 
mere  difference  of  specific  gravity  producing  a  flow.  But,  with  large 
parallel  plate  electrodes,  this  rapid  renewal  of  dense  solution  becomes 
impossible,  and  the  electrode  is  soon  surrounded  with  a  weak  solution. 
This  state  of  things  must  be  recognised  in  adjusting  our  battery  arrange- 
ments. Electrotypists  not  aware  of  this  fact  find  themselves  much  per- 
plexed by  iailing  to  accomplish  with  large  plates  what  is  so  easily  done 
with  medals  or  small  plates. 

It  would,  at  first  sight,  appear  that,  by  strengthening  the  solution  of 
sulphate  of  copper,  a  more  rapid  supply  of  metal  to  the  electrode  would 
be  obtained.  Unfortunately,  the  efiect  of  this  is  to  diminish  the  solvent 
capacity  of  the  water  in  the  solution  for  the  sulphate  formed  on  the  posi- 
tive electrode  by  the  action  of  the  transferred  acid.  The  grand  essen- 
tial in  electrolysis  is  Uquidity  in  the  solution.  Thus,  if  the  quantity  of 
free  water  surrounding  the  positive  electrode  be  small,  this  electrode  is 
soon  enveloped  in  a  saturated  solution,  and  the  ne  wly-ibrmed  salt  remains 
undissolved  upon  it.  This  salt,  being  a  non-conductor,  virtually  ex- 
cludes the  electrode  from  the  solution,  and  thus  arrests  the  current,  except 
when  the  efflux  of  saturated  solution  permits  the  salt  to  dissolve,  and  so 
«7opens  the  passage  for  the  current  in  irregular  quantities.  From  this 
spasmodic  action  result  plates  of  copper-sand,  or  sometimes  copper  as 
sofl  as  lead. 

By  applying  heat  to  the  solution  when  this  state  of  things  exists,  the 
solvent  capacity  of  the  water  for  the  salt  is  increased,  rapid  diffusion 
takes  place,  the  salt  is  carried  to  the  negative  electrixle,  and  the  ex- 
hausted water  to  the  positive  electrode ;  the  dormant  batteries  rush  into 
uninterrupted  action,  and  in  a  short  time  a  plate  is  deposited,  having 
all  the  hardness  and  elasticity  of  hanunered  or  rolled  copper.  Smee's 
conditions,  then,  seem  to  maintain  themselves.     The   electrotypists' 
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axiom  of  "work  slowly,"  requires  to  be  reversed  into  "  the  quicker  the 
work,  the  better  the  quality." 

Laboratory  apparatus. 

Figure  I  is  a  plan  of  the  coast  survey  electrotype  laboratory.  The 
^azed  partition,  6,  6,  J,  6,  with  a  door,  d^  separates  tne  battery  room  from 
the  general  laboratory,  and  permits  an  easy  inspection  of  the  batteries, 
without  exposure  to  uieir  fiimes.  The  laboratory  floor  is  about  six  feet 
above  the  ground,  and  slopes  inward  from  the  sides  towards  the  scut- 
tle holes,  A,  A,  A,  A,  arranged  for  discharging  the  waste  liquids  spilled 
upon  the  floor.  To  obviate  the  deleterious  effects  of  working  on  a  floor 
saturated  with  chemical  agents,  when  any  solutions  are  spilled,  the  floor 
is  well  flooded  and  brushed,  the  water  passing  off*  through  the  scuttle  holes. 
There  are  four  battery  cells,  placed  as  indiceited,  B,  B,  B,  B.  A  rec- 
tangular India-rubber  bag,  supported  by  a  deep  wooden  box,  contains 
the  battery  solutions.  Each  cell  can  contain  nme  silver  and  eight  zinc 
plates.  A  metallic  connexion  unites  all  the  zinc  plates  of  a  cell,  and 
another  one  all  the  silver  plates.  Each  cell  can  be  used  as  an  inde- 
pendent battery,  or  two,  three,  or  four  cells  can  be  connected  in  con- 
secutive or  simultaneous  order,  or  all  combined  into  two  pairs  of  t\vo 
in  consecutive  or  simultaneous  order,  or  into  one  group  of  three  and  one 
of  one.  The  position  of  the  vertical  decomposing  vat  is  shown  at  V, 
and  that  of  the  horizontal  vat  at  H.  S  is  a  large  tub  for  washing  plates. 
The  tub  C  contains  the  solution  of  chloride  of  iron.  Q  is  the  quicksilver 
tub,  and  W,  W,  are  fresh  water  tubs.  F  is  the  furnace,  and  d,  d,  c,  c, 
are  heating  tubes  connecting  with  the  vat  H.     T  is  a  flat  iron  table. 

Fig.  2  exhibits  a  cell  and  its  included  plates,  with  their  mode  of  sus- 
pension. 

Fig.  3  represents  the  suspending  frame  of  wood  and  the  attached  plate, 
P,  prepared  for  immersion  in  the  vertical  vat. 

Fig.  4  shows  the  vertical  vat  and  the  plates  suspended  in  it. 

Fig.  5  represents  the  adjustable  plate-supporting  frame  used  in  the 
horizontal  vat. 

Fig.  6  exhibits  the  interior  arrangement  of  the  horizontal  vat,  a  blank 
plate  and  an  engraved  original  being  in  position;  also  the  connecting 
copper  wires  leading  to  the  battery. 

Fig.  7  represents  the  healing  furnace.  The  door  for  admitting  air  is 
shown  at  a,  and  is  so  connected  with  an  adjusting  compound  bar  of 
iron  and  zinc  that  by  an  adjusting  screw  it  can  be  arranged  to  regulate 
the  draught,  opening  or  closing  the  door,  thus  maintaining  a  uniform  heat 
in  the  solution.  After  getting  the  fire  started,  this  door  is  set  so  as  to 
close  when  the  solution  reaches  a  heat  of  160^.  In  principle  this  fur- 
nace is  similar  to  a  bath-heater.  A  tubular  helix  of  lead  is  coiled  within 
it  like  the  worm  of  a  still,  and  the  terminating  branches  c  and  d  lead  to 
the  horizontal  vat,  the  branch  c  uniting  the  top  of  the  vat  just  below  the 
liquid  surface  with  the  bottom  of  the  coil,  and  d  the  bottom  of  the  vat 
with  the  top  of  the  coil.  Hence  follows  a  circulation  of  the  solution  from 
the  fiimace  at  top  and  into  it  at  bottom* 


552  S.  Doc.  3. 

Manipvlation* 

When  a  plate  is  to  be  electrotyped,  it  is  placed  on  trestles  above  the 
open  scuttle  holes,  A,  A,  A,  A,  and  thorouo^hly  cleaned  by  washing  with 
alkalies  and  acids.  It  is  then  silvered,  iodized,  and  placed  before  a  win- 
dow. A  plate  of  rolled  copper  an  inch  larger  than  the  engraved  plate 
is  then  selected,  placed  on  the  flat  iron  table,  and  beaten  with  mallets 
until  a  steel  straight  edge  shows  it  to  be  plane.  It  is  then  weighed  and 
fixed  in  the  vertical  plate  frame  by  two  copper  hooks.  The  engraved 
plate  is  then  similarly  fixed  in  a  similar  frame,  when  both  are  placed  in 
a  vertical  vat  and  connected  with  the  battery. 

The  process  does  not  go  on  well  when  the  plates  are  vertical,  but  it 
is  necessary  to  start  the  castings  in  this  position  to  prevent  dust,  motes, 
or  specks  of  impurities,  from  settling  on  the  face.  As  the  rolled  plate 
dissolves,  its  impurities  rapidly  render  the  solution  muddy,  and  endanger 
the  face  of  the  forming  plate.  For  common  electrotypes  dust  or  mote 
specks  are  not  detrimental ;  but  the  coast  survey  copper  plates  being 
not  inferior  in  fineness  of  lines  to  fine  steel  plates,  the  effect  of  impuri- 
ties settling  on  the  face  of  their  copies  is  to  give  the  impressions  a  clouded 
ajq)earance.  On  first  immersing  the  plate,  the  solution  should,  theiefbre, 
be  perfectly  clean.  Formerly,  after  each  use  of  the  vertical  vat,  it  was 
emptied  and  washed  out.  When  the  solution  had  deposited  its  sedi- 
ment it  was  drawn  oflf  and  strained  through  very  fine  cotton.  This 
whole  operation  was  extremely  disagreeable,  and  consumed  a  whole 
dav  of  one  man. 

By  a  simple  expedient  I  have  saved  the  necessity  of  cleaning  the  vat 
oftener  than  once  a  month.  To  guard  the  new  plate  from  specks  and 
impurities,  a  bag  of  fine  cotton  is  drawn  over  a  slight  wooden  frame, 
which  keeps  it  distended.  An  hour  or  more  before  the  solution  is 
wanted,  the  bag,  with  its  included  frame,  is  placed  on  top  of  the  solution 
and  loaded  with  the  copper  bars  used  to  support  the  plate  fhunes. 
The  weight  causes  the  bag  to  sink  gradually,  filtering  the  contained 
solution  as  it  goes  down.  The  impurities  cannot  wholly  choke  the 
meshes  of  the  cloth,  as  a  fresh  portion  is  constantly  broug^ht  into  action 
during  the  sinking.  I  thus  filter  the  solution  without  taking  it  from  the 
vat  or  disturbing  the  sediment,  saving  much  labor,  time,  and  annoyance. 

The  plate  remains  in  the  vertical  vat  over  night,  and  preparations 
are  made  in  the  morning  to  transfer  it  to  the  horizontal  vat  The  fur- 
nace is  first  brought  into  action.  A  new  plate  of  blank  copper,  an  inch 
larger  than  the  matrix,  is  flattened  on  the  iron  table,  and  bolted  to  the 
edges  of  wooden  bars  by  platinum  bolts,  for  the  purpose  of  preventing 
the  plate  from  sagging  downwards  when  supported  horizontally.  The 
plate  so  arranged  is  called  the  strapped  plate.  The  coated  matrix  is 
then  taken  from  the  vertical  vat,  disengaged  from  its  frame,  and  ar- 
ranged in  the  horizontal  frame.  A  wooden  wall,  an  inch  high,  then  sur- 
rounds the  plate,  and  in  this  wall  the  strapped  plate  is  luid,  when  the 
whole  combination  is  placed  in  the  horizontal  vat  and  the  connexion 
with  the  battery  established.  The  positive  plate  is  then  taken  from  the 
vertical  vat  and  its  loss  of  weight  noted  and  recorded.  From  the  known 
superfiq^  area  of  the  matrix,  the  quantity  of  copper  required  for  a 
casting  one-eighth  of  an  inch  thick  is  computed  and  recorded.     The 
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blank  copper  consumed  in  both  vats  must  equal  this  amount  before  the 
required  tnickness  is  reached,  allowance  being  made  for  impurities  of 
rolled  copper  and  roughness  on  the  back  of  the  electrotype.  After  a 
few  hours  of  action  the  strapped  plate  becomes  so  loaded  with  impuri- 
ties that  they  will  begin  to  drop  on  the  electrotype;  this  plate  must, 
therefore,  be  removed  from  the  vat  and  a  new  one  immediately  supplied. 
The  dirty  plate  is  then  washed  in  the  large  water  tub,  anpl  when  cleaned 
its  loss  of  weight  is  found  and  recorded.  By  the  amount  of  loss  the  ac- 
tion of  the  batteries  is  tested,  and  it  is  found,  if  Smee's  laws  are  being 
observed.  Vigilance  must  now  be  exercised  in  watching  the  batteries 
and  rate  of  work,  and  the  power  must  be  varied  to  suit  circumstances. 

The  entire  working  battery  generally  requires  renewal  once  a  day, 
the  process  being  conducted  as  follows :  One  zinc  and  one  silver  plate 
are  taken  fi^om  the  battery;  the  silver  placed  in  the  solution  of  chloride 
of  iron,  and  the  zinc  taken  to  the  water  tub  outside  the  door  of  the  bat- 
tery room,  where  it  is  scrubbed  clean  with  a  hard  brush.  It  is  then  re- 
amalgamated  at  the  quicksilver  tub,  and  taken  back  to  the  battery. 
The  silver  plate  is  transferred  from  the  chloride  of  iron  solution  to  the 
adjacent  fresh  water  tub.  Another  silver  plate  is  then  transferred  from 
the  battery  to  the  chloride  solution,  and  another  zinc  cleaned,  washed, 
and  put  back  in  the  battery  with  the  first  silver.  In  this  manner  the 
whole  battery  can  be  renewed  without  sensibly  interrupting  its  action. 

When  the  loss  of  weight  from  the  rolled  copper  in  both  vats  indicates 
that  the  required  thickness  of  the  electrotype  is  gained,  the  plate  is  witli- 
drawn  from  the  battery,  detached  from  its  frame,  its  back  smoothed,  and 
its  edges  filed,  until  a  separation  can  be  made.  By  separation,  the 
original  becomes  liberated,  and  the  alto  or  reversed  relief  is  silvered 
and  electrotyped  exactly  as  an  originaL  The  copy  from  it,  or  the  elec- 
trotyped  basso,  will,  if  the  process  has  been  properly  conducted,  be  a 
perfect  fac-simile  of  the  original,  and  in  hardness,  ductility,  and  elasticity, 
will  equal  the  best  rolled  and  hanunered  or  planished  copper  plate. 

Yours,  respectfully, 

GEORGE  MATHIOT. 

Major  1. 1.  Stevens, 

AsnstatU  in  charge  of  office. 


APPENDIX  No.  56. 

Report  of  LieufenatU  Washington  A.  Bartlett^  U.  S.  N.^  assistant  in  tfie 
coast  survetfj  to  the  SuperiJitendent^  on  the  examination  of  the  reefs  in 
Hell  Gate  channel j  and  changes  produced  by  blasting. 

New  York,  December  4,  1851. 

Dear  Sm :  In  my  previous  reports  on  the  improvements  being  made 
in  Hell  Gate  channel,  by  the  operations  of  Mons.  Maillefert,  facilitated 
by  advances  from  citizens  of  New  York,  I  have  endeavored  to  keep 
you  advised  of  the  progress  of  the  work,  and  its  probable  effect- in  im- 
proving this  important  channel  of  ingress  to  New  York  harbor. 

I  am  now  enabled  to  lay  before  you  results  acttuilly  obtained,  which 
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have  substantially  improved  the  navigation  of  the  ^^Gate;"  reduced  the 
risk  of  passing  tlu'ougn  it;  and  which  will  very  considerably  modify  the 
sailing  directions  which  appear  on  the  first  edition  of  the  coast  survey 
chart  of  Hell  GaiCf  and  its  approaches. 

Referring  to  the  reports  made  to  you  by  Lieutenant  Conmianding 
Chas.  H.  Davis,  United  States  navy,  on  the  15th  February,  and  of 
Lieutenant  Commanding  D.  D.  Porter,  on  the  30th  of  October,  1848, 
the  great  advantages  wmch  they  so  ably  discussed,  and  so  confidently 
expected  would  ensue  when  the  effi>rt  should  be  made  as  proposed,  I 
am  happy  to  say  are  now  being  realized. 

A  close  attention  to  all  they  suggested  as  the  basis  of  operations,  and 
the  exertions  of  Mr.  MaiUefert  and  Mr.  Eben  Meriam,  based  on  those 
reports  and  surveys,  have  most  conclusively  demonstrated  to  me — so 
&r  as  the  work  has  progressed — the  clear  perceptions  of  those  able 
officers  in  their  suggestions  for  the  iinprovement  ot  the  channeL 

It  only  required  Mr.  Maillefert's  eflfective  method  of  overcoming  the 
local  difficulties  involved  in  any  attack  on  Pot  rock  to  make  the  work 
eflective.     The  results  are  altogether  favorable.  ♦  •  • 

The  first  in  order,  and  the  principal  obstruction  in  Hell  Gate,  is  Pot 
rockf  on  which  I  found  but  eight  feet  of  water  at  low  tide;  the  average 
depth,  however,  was  about  ten  feet;  the  rock  at  the  least  depth  bemg 
about  six  feet  square,  deepening  to  fourteen  feet  on  the  east  and  west 
sides,  and  suddenly  to  four  fathoms  on  the  north  and  south.         *         * 

At  half  tides  the  depth  of  water  does  not  increase  on  Pot  rock,  as 
there  is  at  least  a  fall  of  four  feet,  and  a  vessel  drawing  over  eight  feet 
must  strike  upon  it.  *' A  fiill-rigged  brig  struck  it  three  days  since,  and 
went  down  with  a  valuable  cargo  on  board." 

This  obstrtiction  once  removed^  Hell  Gate  would  be  less  dangerous  by  one- 
halft  ''and  the  eddies,  which  are  now  the  cause  of  half  the  difficulties, 
would  in  a  measure  disappear." 

I  have  quoted  as  above  Lieutenant  Commanding  Porter,  United  States 
navy,  for  the  purpose  of  saying  that  his  observations  have  been  most 
fully  sustained  by  the  present  condition  of  Pot  rockj  and  that  the  vast — ^I 
might  almost  say  the  incalculable  advantages  to  be  derived  for  all  fiiture 
time  fi-om  the  reduction  of  this  rock,  cause  it  to  be  considered  by  all 
who  have  occasion  to  pass  through  this  channel  as  of  inestimable 
value. 

It  cannot  now  be  said  that  a  vessel  drawing  only  eight  feet  of  water 
will  strike,  for  there  are  not  less  than  eighteen  feet  water  on  any  part  of  the 
rock  at  low  tide;  and  the  prospect  is  highly  favorable  to  the  belief  that 
M.  MaiUefert  will  soon  have  lowered  it  to  twenty  feet,  a  depth  which 
in  my  opinion  is  amply  sufficient  for  all  the  requu-ements  of  the  Hell 
Gate  channeL 

The  advantages  derived  fi-om  the  increased  depth  of  water  <m  Poi 
rock  are  as  foUow: 

^  1st.  Vessels  drawing  sixteen  feet  water  can  pass  over  it  with  impu- 
nity at  any  time  of  tide,  and  any  fiigate  in  the  navy  can  do  so  at  high 
water. 

2d.  The  increased  fecility  for  the  passage  of  the  rapid  current  of  the 
flood-tide  over  the  top  of  Pot  rock  prevents  that  high  and  violent  ebul 
lition  of  the  water  which  formerly  existed  to  the  imminent  danger  of  all 
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small  vessels  (though  they  mi^ht  not  hit  the  rock  itself)  which  were 
thrown  within  its  influence;  while  it  prevents  that  rapid  eddy,  or  return 
current  J  which  formerly  existed,  and  which  threw  all  boats  or  "small 
craft"  which  once  entered  it  into  the  very  centre  of  the  **Pot,"  and 
then  enffulphed  thefh. 

The  dangers  to  be  apprehended  from  these  causes  (or  if  averted, 
encoimtering  others  in  avoiding  them)  compelled  all  mariners  to  so 
direct  their  course  through  the  Gate  as  to  give  the  "Pot"  as  wide  a 
berth  as  possible ;  and  this  wide  steering  again  produced  other  difficul- 
ties equally  attributable  to  it,  but  which  otherwise  could  be  easily 
avoided.  Lieutenant  Commanding  Porter  justly  said  that,  "  Pot  rock 
once  removed,  Hell  Gate  would  be  less  dangerous  by  one-half,  and  the 
eddies,  which  are  now  the  cause  of  half  the  difficulties,  would  in  a 
measure  disappear." 

The  sketches  which  have  been  furnished  of  my  examinations  of  Pot 
rocky  during  the  progress  of  its  demolition,  have  shown  that  it  is  at  a 
mean  depth  of  twenty  feet  at  low  water,  one  hundred  and  thirty  feet  in 
length,  and  thirty  feet  in  average  width.  Before  blasting,  the  least  depth 
extended  over  a  surface  six  feet  square,  while  the  average  depth  {yide 
Lieutenant  Porter's  report)  was  about  ten  feet.  With  these  facts  before 
me,  I  have  estimated  that  not  less  than  (30,000)  thirty  thousand  cubic 
feet  of  rock  (hard  gneiss)  have  been  broken  up,  and  scattered  from  the 
upper  portions  of  the  rock,  by  firing  two  hundred  and  twenty  sub-marine 
cnarges,  of  one  hundred  and  twenty-five  pounds  each,  without  drilling. 
This  is  equal  to  one  hundred  and  thirty-five  cubic  feet  of  rock  being  re- 
moved at  each  blast;  which  calculation  agrees  remarkably  well  with 
the  effect  of  ea^ch  blast  at  Pot  rock,  and  other  points  where  I  have 
examined  fof  facts. 

If  it  had  required  a  pound  of  powder  to  a  pound  of  rock^  it  would  be 
a  cheap  process  at  Pot  rock ;  for  it  is  not  easy  to  conceive  how  this 
very  troublesome  obstruction  could  have  been  so  far  demolished  by  any 
other  mode  than  that  used.  The  strength  of  the  current  is  an  effectual 
opponent  to  any  drilling,  even  supposing  it  possible,  by  successfully 
anchoring  a  p)aty  the  position  could  be  maintained.  It  was  ably  at- 
tempted and  signally  failed.  The  few  moments  at  slack  water  are  not 
sufficient  to  find  the  drilling  point,  and  only  sufficient  for  firing  two  or 
three  charges,  previously  arranged  for  firing,  without  drilling. 

In  another  part  of  the  report  of  Lieutenant  Commanding  D.  D.  Por- 
ter, he  states  to  you  as  follows :  "  There  is  a  small,  though  very  danger- 
ous rock  to  the  southward  of  Woolsey's  bath-house.  It  extends  about 
fifty  yards  out  into  the  channel,  and  is  connected  with  the  shore-line  at 
low  water.  There  are  three  feet  of  water  on  it  at  high  tides.  On  the 
first  of  the  flood,  a  buoy,  let  go  opposite  *  Gibbs's  point,'  (the  southern 
approach  to  Hell  Gate,)  drifted  round  Hallett's  point,  between  Pot 
rock  and  Way's  reef,  along  the  edge  of  the  eddies,  and  over  the 
above-mentioned  rock,  into  *  Pot  cove.'  This  happens  to  a  great 
many  vessels,  and,  but  for  this  dangerous  obstruction,  they  would  drift 
into  a  safe  harbor." 

I  have  now  the  pleasure  to  report  that  this  rock,  so  well  described 
by  Lieutenant  Porter,  and  so  dangerous  that  I  have  seen  two  vessels 
bilge  on  it  within  a  single  hour,  and  still  another  rock,  which,  though 
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not  mentioned  by  bun,  lies  a  few  yards  from  it,  and  nearly  as  danger* 
ous  and  destructive,  have  been  entirely  destroyed^  annihilcUed  hy  submarine 
explosions^  withcnU  drillingf  since  the  7th  of  November,  and  there  are 
now  not  less  than  seven  feet  water  at  low  tide  where  they  existed,  or 
the  usual  depth  of  water  on  the  shelving  shoreline. 

These  two  rocks  have  been,  for  all  me  past  time,  very  destructive  to 
vessels  attempting  to  pass  the  south  shore,  or  in  anchoring  near  it, 
when  they  were  covered,  which  was  most  of  the  time ;  and  any  vessel 
once  in  the  Pot  Eddy  in  a  calm  was  almost  certain  to  hit  one  or  the 
other  of  them.  Three  schooners  have  bilged  on  them  this  autumn. 
They  no  longer  exist,  and,  if  nothing  else  had  been  done  to  improve 
Hell  Gale,  their  destruction  is  worth  ten  times  the  amount  of  money 
expended  by  the  citizens  in  this  enterprize. 

Should  masters  of  vessels  now  desu^e  to  anchor  near  the  bluff  to  the 
southward  of  Woolsey's  bath-house,  they  can  do  so  without  the  risk 
of  having  their  keels  or  rudders  knocked  out  by  the  current  swinging 
them  on  those  rocks. 

They  can  be  erased  from  your  next  edition  of  the  chart  of  Hell  Gate. 

Cram's  rock,  or  rather  the  rock  which  lies  tvoenty-seten  yards  from 
the  end  of  Cram's  dock,  with  a  clear  channel  between  it  and  the  dock, 
as  also  "iSca/cy  rocA"  and  ^^  Shell  rocky^^  it  is  hoped,  will  be  destroyed 
shortly,  as  they  are  always  dangerous  to  vessels  when  the  tide  is  above 
the  haJf.  The  same  can  be  said  of  the  rock  off  "Negro  point,"  "Bald- 
headed  Billy,"*  and  "  Blackwell's  rock." 

Cram's  rock  is  in  area  ten  by  fifteen  feet  and  ten  feet  high,  (or 
above  the  bottom,)  and  covered  at  high  water. 

A  few  hundreds  of  pounds  of  powder  wiU  remove  them  all,  and 
their  destruction  will  save  hundreds  of  thousands  of  dollars  to  the 
coasting  trade. 

My  experience  at  Hell  Gate  during  the  past  four  months  has  shown 
me,  m  a  strong  light,  (and  I  desire  particularly  to  call  your  attention  to 
it,)  the  force  of  the  remark  in  Lieutenant  Conmianding  Porter's  report, 
already  referred  to,  where  he  says:  "If  any  attempt  is  made  to  carry 
out  the  recommendations  that  have  been  frequently  made  relative  to 
clearing  away  rocks  in  Hell  Gate,  I  would  suggest  a  close  examination 
of  the  shore-fine  at  low  water.  Many  rocks  will  be  found  to  exist  of  a 
dangerous  character,  and  they  have  at  difierent  times  done  much 
damage  to  vessels  of  light  draught."  '  He  might  have  said,  with  equal 
propriety,  that  they  are  continually  doing  damage. 

M.  Maillefert  has  fired  several  discharges  on  the  Frying-pan  rock ; 
but  as  the  work  is  in  progress,  I  shall  not  examine  it  till  he  closes  for 
the  season* 

May's  reef  has  also  been  the  object  of  attack,  as  opportunity  offered, 
and  you  have  before  you  my  careful  examination  of  it  in  sections  of 
three  feet.  As  both  these  last-named  dangers  are  in  progress  of  removal, 
1  shall  not  make  fiirther  reference  to  them  in  this  report.  We  have 
placed  buoys  at  their  extremities,  which  indicate  their  positions  to 
navigators,  and  they  are  thus  able  to  avoid  them. 

I  must  remark  here  that  I  have  observed  that,  though  most  naviga- 

*  Removed  I>ec.  4,1861. 
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lors  knew  certain  marks  for  avoiding  these  hidden  dangers  of  the  Gate, 
very  few  indeed  of  the  many  who  pass  the  Gate  have  had  any  clear 
idea  of  their  exact  localities  until  they  witnessed  the  operations  there. 

Referring  a^ain  to  the  able  reports  of  Lieutenants  Davis  and  Porter, 
I  can  only  add,  that  it  appears  strange,  indeed,  that  this  great  national 
thoroughfare  should  have  been  so  long  neglected  by  the  country ;  for  I 
cannot  hesitate  to  say,  that  it  often  happens  that  there  are  not  less  than 
two  hundred  sail  of  vessels  and  steamers  passing,  or  attempting  to  pass. 
Hell  Gate  at  the  same  time,  and  all  in  this  narrow  channel  of  less  than 
three  miles  in  length. 

A  small  amount  of  money  for  labor  and  contingent  expenses,  or  two 
officers  and  ten  men,  with  ^^carte-blanche'^  at  a  powder-mill,  are  all  that 
are  required  to  clear  the  navigation  from  Governor's  island  to  Throg's 
neck ;  and  there  is  no  part  of  the  navigable  waters  of  the  United  States 
which  requires  it  more. 

The  happy  results  of  the  operations  in  the  Gate  prove  conclusively 
what  was  only  speculation  until  attempted ;  and  it  is  to  be  hoped  that 
this  good  work  will  not  stop  for  want  of  the  trifling  means  to  carry 
it  on. 

Numerous  masters  of  the  coasting  trade  have  expressed  to  me  their 
extreme  gratification  in  the  results  already  obtained ;  and,  such  is  their 
anxiety  to  have  it  go  on,  that  they  would  be  willing  to  be  taxed  for 
every  passage  through  the  Gate  if  the  dangers  were  removed. 

The  propriety  of  the  work  is  too  apparent,  in  the  vastly  growing 
commerce,  by  sail  and  steam,  of  this  great  city,  to  require  any  argu- 
ment in  its  support.  In  conclusion,  I  beg  leave  to  state,  that  to  Eben 
Meriam,  esq.,  is  justly  due  the  credit  (and  it  is  not  a  small  matter)  of 
interesting  (by  the  aid  of  the  reports  in  the  coast  survey  office)  the 
wealthy  merchants  of  this  city  in  this  matter,  and  procuring  from  them 
the  advances  necessary  for  the  experiment  of  this  attempt  at  improve- 
ment in  HeU  Gate. 

I  deem  it  also  proper  to  state,  that  M.  Maillefert,  the  ingenious  and  en- 
terprising operator  in  submarine  blasting  without  drilling,  exhibits  the 
most  ardent  desire  to  serve  the  public  to  the  utmost  of  his  ability,  pre- 
ferring the  credit  of  success  in  his  novel  mode  of  operation  to  any  pe- 
cuniary benefit ;  and,  notwithstanding  all  he  has  done,  he  will  be  a  con- 
siderable loser  in  money,  unless  the  benefits  of  his  enterprise  shall  suc- 
cessfully appeal  for  his  reimbursement. 

1  would  remark,  for  your  information,  that  the  destruction  of  the 
two  rocks,  so  troublesome  on  the  south  shore,  waa  completed  in  less 
than  one  hour's  time,  and  •at  an  expense  of  less  than  one  hundred  dol- 
lars each. 

I  have  received  every  possible  assistance  from  Mr.  Meriam  and  M. 
Maillefert,  and  their  working  force ;  and  the  free  use  of  two  metallic 
life  and  surf  boats  from  Mr.  Joseph  Francis,  for  all  my  examinations 
under  your  instructions;  and  cannot  close  this  report  without  adverting 
to  the  great  advantage^  and  most  decided  economy,  in  the  use  of  Mr 
FrEmcis's  metallic  boats  at  all  times  and  in  all  places. 

His  boats  have  been  in  constant  use  for  months,  on  and  around  the 
rocks  at  Bell  Gate,  and  are  now  in  daily  use,  and  perfect  order,  without 
the  expenditure  of  one  cent  for  repairs.    No  collision  (by  any  exertion  of 
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in  a  desirable  maimer,  and  at  a  moderate  expense  and  trouble.  At 
first,  every  attempt  to  make  plates  weighing  2,600  grains  to  the  square 
foot  failed,  on  account  of  the  impossibility  of  observing  Mr.  Smee's 
laws  relative  to  E  for  the  time  required. 

But  after  modifying  the  soluticHis  of  silver,  and  using  a  register  bat- 
tery, a  plate  could  be  made  in  thirty  hours,  perfectly  flat,  and  possess- 
ing the  mechanical  qualities  of  hardness,  elasticity,  and  malleability,  in 
an  eminent  degree,  and  not  costing  over  16  cents  per  ounce  for  the 
making. 

The  perfectly  flat  plates  admit  of  a  very  close  approximation  to  the 
zincs.  Their  size  may  therefore  be  increased  to  more  than  twice  their 
former  surface.  As  in  the  double  arrangement,  r  is  relatively  smaller 
toR. 

Important  changes  have  also  been  made  in  the  modes  of  operating, 
and  in  the  arrangement  of  the  apparatus.  It  had  early  been  noticed  that 
changes  of  temperature  influenced  the  rate  of  working;  and  every  elec- 
tro-metallurgist knows  the  importance  of  keeping  the  laboratory  warm. 

To  determine  where  and  how  the  effect  of  temperature  took  place,  a 
battery,  at  60  degrees  of  Fahrenheit,  was  connected  with  a  wu-e  120 
feet  long,  and  enclosing  a  galvanometer.  The  deflection  was  40  de- 
grees ;  the  battery  was  then  cooled  until  the  temperature  was  48°;  the 
needle  was  still  deflected  nearfy  40  degrees. 

This  experiment  indicated  that  the  batteries  were  not  greatly  affected 
l)y  ordinary  variations  of  temperature.  Advantage  was  then  taken  of 
I  his  development  to  secure  a  more  perfect  ventilation.  Accordingly,  a 
•mall  room,  to  contain  the  battery,  was  partitioned  off" from  the  general 
partment  by  a  glass  partition,  and  large  outward  openings  made  at 
le  top  and  at  the  bottom  of  the  room,  to  give  a  circulation  of  air  fijr 
«  arryuig  off  the  battery  fumes. 

At  the  stage  of  improvement  now  described,  one  of  our  medium 

;  lates,  having  S  square  feet  of  surface,  could  be  readily  made  in  from 

.    to  10  days.     But  wishing  to  still  fiuther  quicken  the  process,  or  attain 

.  ly  first  desire — to  deposite  one  pound  per  day  on  the  square  foot,  with 

:   single  equivalent  of  battery — improvements  were  again  sought  after. 

.s  the  E  of  the  formula  has  been  mcreased  to  the  greatest  extent  the 

jst  would  permit,  and  r  had  been  diminished,  or  the  plates  increased 

'..size  to  the  greatest  useful  extent,  it  was  sought  to  increase  Q  by 

•  minishing  r,  or  the  electrolytic  resistance.     It  was  sought  to  increase 

.  *:e  conducting  power  of  the  electrolyte  by  adding  easily  decomposable 

;    Its  to  it ;  but  with  no  success.     The  accelerating  eflfect  of  temperature 

'.   'ing  fi)und,  as  above  stated,  to  be  confined  chiefly  to  the  decomposition 

I    11,  it  was  evident  that  by  using  the  electrolyte  alone,  at  a  high  tem- 

\ '  raturc,  a  considerable  advantage  might  ensue. 

To  determine  the  most  advantageous  working  temperature,  and  the 
]'•  suiting  gain  of  eflfect,  a  voltameter  battery  was  connected  to  a  pair 
r  '  electrodes,  in  the  solution  formerly  described  as  being  generally  re- 
I  •  mmcnded.  Each  electrode  had  five  square  inches  of  face,  and  was 
< .:  sated  on  the  back  to  prevent  radiation.  They  were  .placed  one  inch 
:•  )art,  and  had  thin  plates  of  wood  bound  against  their  edges,  to  pre- 
\  nt  any  lateral  spread  of  the  current  in  passing  between  them.  The 
i  Ilowing  was  then  obtained: 
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Battery  plate  in  contact  gave  300  cubic  inches  gas  per  hour. 

Electrodes  in  contact         do.  216         do.         do.  do. 

Current  through  electrolyte,  at  58°,  gave  16  cubic  in.  gas  per  h.  23.15 

Do.                   do.             60°    do.   20      do.          do.  18.15 

Do.                  do.           100°    do.   27      do.         do.  13 

Do.                  do.        .  175°    do.   37      do.         do.  8.96 

The  last  column  of  figures  shows  the  value  of  the  resistance  of  the 
solution,  as  compared  with  R  of  the  formula.  This  column  was  obtained 
by  first  uniting  the  battery  plates,  and  afterwards  the  electrodes. 

From  the  above  table  it  appears  that  heat  may  be  made  to  diminish 
the  resistance  in  the  decomposition  cell  in  the  proportion  of  2.58  to  1 ; 

2E         -^ 

and  the  whole  resistance  by  2.25.    And  as  tTTT  =  R+^;  therefore,  by 

2 

heating  the  electrolyte,  we  may  with  a  single  electrical  equivalent 
make  a  plate  as  rapidly  as  by  working  at  atmospheric  tempera- 
tures with  two  batteries  in  consecutive  order,  with  double  surfaces, 
(four  times  the  battery  and  twice  the  expense.) 

But  as  Smee's  laws  require  that,  in  forming  a  plate,  certain  mu- 
tual conditions  of  apparatus  be  maintained,  it  follows  that  alterations 
in  one  element  or  condition  must  be  attended  by  corresponding  changes 
in  the  others.  Hence,  if  the  temperature  of  die  electrolyte  be  raised 
to  a  certain  point,  and  the  apparatus  correspondingly  adjusted,  it  is 
evident  that,  to  avoid  incessant  adjustment,  the  original  temperature 
must  be  maintained.  ' 

Thus,  to  avail  ourselves  of  the  advantages  experimentally  found 
firom  heating  the  solutions,  an  apparatus  for  steadily  maintaining  a  high 
temperature  in  the  electrolyte  through  several  successive  days  be- 
comes indispensable. 

As  the  electrotype  operations  are  not  suspended  at  night,  it  is  impor- 
tant that  the  heating  apparatus  should  perform  its  office  for  at  least 
twelve  hours  without  supervision  or  replenishing  its  fiiel;  and  its  action 
should  be  sensibly  uniform,  during  all  the  time,  between  successive  re- 
plenishings. 

Such  an  apparatus  I  have  devised,  and  is  now  in  use.  A  peck  of 
charcoal  flimisnes  fuel  for  twelve  hours,  and  maintains  100  gallons  of 
copper  solutions  steadily,  at  any  required  point  between  100°  and  200°» 

With  the  above  arrangement  in  use,  I  have  made  a  large  reverse  or 
alto,  and  returned  the  original  to  the  enojaving  department,  in  55 
hours  from  its  being  placed  in  my  hands.  This  time  included  trimming 
the  edges  and  the  preparations  to  prevent  adhesion. 

Again  recurring  to  Ohm's  formula,  the  relative  value  of  R  to  r 
was  once   more   experimentally  found.     This   gave   R  :  r  ::  1  :  4  or 

Q=  rx7~^'^^'  ^  great  improvement  as  compared  with  the  first  deter- 

1 
mination  of  R  :  r  ::  1  :  19,  or  Q  =0.05.    Having  now  made  r  so 

small  compared  with  R,  the  size  of  the  battery  can  be  profitably  increased 
until  the  result  is  about  0.24.     Moreover,  using  a  double  arrangement 
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of  cells  with  double  surfaces,   for  a  double   effect,   we  now  have 

^   11+4 )  ~2+4^^'^^'    ^^  ^®  reladve  resistance  of  the  electrolyte 

becomes  now  still  smaller,  we  may  yet  more  increase  the  battery  sur- 
face untU  the  result  is  nearly  0^. 

The  electrotype  has  now  ceased  to  be  a  mere  experiment,  uncer- 
tain, expensive,  and  slow.  I  have  lately  formed  plates  of  most  excel- 
lent quality,  at  the  rate  of  3  lbs.  to  the  square  foot,  in  24  hours.  This 
rate  will  require  but  two  days  to  form  one  of  our  largest  plates,  having 
ten  square  feet  surface,  and  one-eighth  of  an  inch  thick* 

Actions  in  the  dectrclytic  solution. 

The  quantity  of  the  deposited  metal  is  governed  solely  by  the  rela- 
tions between  the  quantity  of  electricity  passing  through  any  solution  and 
the  amount  of  metal  the  solution  contams.  The  usual  supposition  is, 
that  the  acid  of  the  salt  goes  to  one  electrode  and  the  metal  to  the  other. 
It  is  now  ascertained  that  no  such  mutual  transfer  takes  place :  for,  while 
the  acid  is  carried  to  the  positive  electrode,  the  metal  is  not  carried  to  the 
negative  electrode.  Hence,  however  strong  the  solution  on  conmiencing 
the  process,  the  negative  electrode,  by  abstracting  the  metal  in  its  vicinity, 
is  soon  surrounded  with  a  weak  solution.  With  a  simple  wire  electrode, 
the  exhausted  solution  surrounding  the  electrode  is  readily  renewed  by 
mere  difference  of  specific  gravity  producing  a  flow.  But,  with  large 
parallel  plate  electrodes,  this  rapid  renewal  of  dense  solution  becomes 
impossible,  and  the  electrode  is  soon  surrounded  with  a  weak  solution. 
This  state  of  things  must  be  recognised  in  adjusting  our  battery  arrange- 
ments. Electrotypists  not  aware  of  this  fact  find  themselves  much  per- 
plexed by  failing  to  accomplish  with  large  plates  what  is  so  easily  done 
with  medals  or  small  plates. 

It  would,  at  first  sight,  appear  that,  by  strengthening  the  solution  of 
sulphate  of  copper,  a  more  rapid  supply  of  metal  to  the  electrode  would 
be  obtained.  Unfortunately,  the  effect  of  this  is  to  diminish  the  solvent 
capacity  of  the  water  in  the  solution  for  the  sulphate  formed  on  the  posi- 
tive electrode  by  the  action  of  the  transferred  acid.  The  grand  essen- 
tial in  electrolysis  is  Uquidity  in  the  solution.  Thus,  if  the  quantity  of 
free  water  surrounding  the  positive  electrode  be  small,  this  electrode  is 
soon  enveloped  in  a  saturated  solution,  and  the  newly-ibrmed  salt  remains 
undissolved  upon  it.  This  salt,  being  a  non-conductor,  virtually  ex- 
cludes the  electrode  from  the  solution,  and  thus  arrests  the  current,  except 
when  the  efflux  of  saturated  solution  permits  the  salt  to  dissolve,  and  so 
^opens  the  passage  for  the  current  in  irregular  quantities.  From  this 
spasmodic  action  result  plates  of  copper-sand,  or  sometimes  copper  as 
sofl  as  lead. 

By  applying  heat  to  the  solution  when  this  state  of  things  exists,  the 
solvent  capacity  of  the  water  for  the  salt  is  increased,  rapid  diffusion 
takes  place,  the  salt  is  carried  to  the  negative  electrode,  and  the  ex- 
hausted water  to  the  positive  electrode ;  the  dormant  batteries  rush  into 
uninterrupted  action,  and  in  a  short  time  a  plate  is  deposited,  having 
all  the  hardness  and  elasticity  of  han^nered  or  rolled  copper.  Smee's 
conditions,  then,  seem  to  maintain  themselves.     The   electrotypists' 
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axiom  of  "work  slowly,"  requires  to  be  reversed  into  "  the  quicker  the 
work,  the  better  the  quality." 

Laboratory  ajrparatm. 

Figure  I  is  a  plan  of  the  coast  survey  electrotype  laboratory.  The 
^azed  partition,  6,  i,  6,  6,  with  a  door,  i,  separates  tne  battery  room  from 
file  general  laboratory,  and  permits  an  easy  inspection  of  the  batteries, 
without  exposure  to  their  fiimes.  The  laboratory  floor  is  about  six  feet 
above  the  ground,  and  slopes  inward  from  the  sides  towards  the  scut- 
t\e  holes,  A,  A,  A,  A,  arranged  for  discharging  the  waste  liquids  spilled 
upon  the  floor.  To  obviate  the  deleterious  effects  of  working  on  a  floor 
saturated  with  chemical  agents,  when  any  solutions  are  spilled,  the  floor 
is  well  flooded  and  brushed,  the  water  passing  off*  through  the  scuttle  holes. 
There  are  four  battery  cells,  placed  as  indiceited,  B,  B,  B,  B.  A  rec- 
tangular India-rubber  bag,  supported  by  a  deep  wooden  box,  contains 
the  battery  solutions.  Each  cell  can  contain  nme  silver  and  eight  zinc 
plates.  A  metallic  connexion  unites  all  the  zinc  plates  of  a  cell,  and 
another  one  all  the  silver  plates.  Each  cell  can  be  used  as  an  inde- 
pendent battery,  or  two,  three,  or  four  cells  can  be  connected  in  con- 
secutive or  simultaneous  order,  or  all  combined  into  two  pairs  of  tw^o 
in  consecutive  or  simultaneous  order,  or  into  one  group  of  three  and  one 
of  one.  The  position  of  the  vertical  decomposing  vat  is  shown  at  V, 
and  that  of  the  horizontal  vat  at  H.  S  is  a  large  tub  for  washing  plates. 
The  tub  C  contains  the  solution  of  chloride  of  iron.  Q  is  the  quicksilver 
tub,  and  W,  W,  are  fresh  water  tubs.  F  is  the  furnace,  and  rf,  d,  c,  c, 
are  heating  tubes  connecting  with  the  vat  H.     T  is  a  flat  iron  table. 

Fig.  2  exhibits  a  cell  and  its  included  plates,  with  their  mode  of  sus- 
pension. 

Fig.  3  represents  the  suspending  frame  of  wood  and  the  attached  plate, 
P,  prepared  for  immersion  in  the  vertical  vat. 

Fig.  4  shows  the  vertical  vat  and  the  plates  suspended  in  it. 

Fig.  5  represents  the  adjustable  plate-supporting  frame  used  in  the 
horizontal  vat. 

Fig.  6  exhibits  the  interior  arrangement  of  the  horizontal  vat,  a  blank 
plate  and  an  engraved  original  being  in  position;  also  the  connecting 
copper  wires  leading  to  the  battery. 

Fig.  7  represents  the  healing  furnace.  The  door  for  admitting  air  is 
shown  at  a,  and  is  so  connected  with  an  adjusting  compound  bar  of 
iron  and  zinc  that  by  an  adjusting  screw  it  can  be  arranged  to  regulate 
the  draught,  opening  or  closing  the  door,  thus  maintaining  a  uniform  heat 
in  the  solution.  After  getting  the  fire  started,  this  door  is  set  so  as  to 
close  when  the  solution  reaches  a  heat  of  160^.  In  principle  this  fur- 
nace is  similar  to  a  bath-healer.  A  tubular  helix  of  lead  is  coiled  within 
it  like  the  worm  of  a  still,  and  the  terminating  branches  c  and  d  lead  to 
the  horizontal  vat,  the  branch  c  uniting  the  top  of  the  vat  just  below  the 
liquid  surface  with  the  bottom  of  the  coil,  and  d  the  bottom  of  the  vat 
with  the  top  of  the  coil.  Hence  follows  a  circulation  of  the  solution  from 
the  fiimace  at  top  and  into  it  at  bottom. 
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Manipvlatian. 

When  a  plate  is  to  be  elcctrotyped,  it  is  placed  on  trestles  above  the 
open  scuttle  holes,  A,  A,  A,  A,  and  thoroup^hly  cleaned  by  washing  with 
alkalies  and  acids.  It  is  then  silvered,  iodized,  and  placed  before  a  win- 
dow. A  plate  of  rolled  copper  an  inch  larger  than  the  engraved  plate 
is  then  selected,  placed  on  the  flat  iron  table,  and  beaten  with  mallets 
until  a  steel  straight  edge  shows  it  to  be  plane.  It  is  then  weighed  and 
fixed  in  the  vertical  plate  frame  by  two  copper  hooks.  The  engraved 
plate  is  then  similarly  fixed  in  a  similar  frame,  when  both  are  placed  in 
a  vertical  vat  and  connected  with  the  battery. 

The  process  does  not  go  on  well  when  the  plates  are  vertical,  but  it 
is  necessary  to  start  the  castings  in  this  position  to  prevent  dust,  motes, 
or  specks  of  impurities,  from  settling  on  the  face.  As  the  rolled  plate 
dissolves,  its  impurities  rapidly  render  the  solution  muddy,  and  endanger 
the  face  of  the  forming  plate.  For  common  electrotypes  dust  or  mote 
specks  are  not  detrimental ;  but  the  coast  survey  copper  plates  being 
not  inferior  in  fineness  of  lines  to  fine  steel  plates,  the  effect  of  impuri- 
ties settling  on  the  face  of  their  copies  is  to  give  the  impressions  a  clouded 
appearance.  On  first  immersing  the  plate,  the  solution  should,  theielbre, 
be  perfectly  clean.  Formerly,  after  each  use  of  the  vertical  vat,  it  was 
emptied  and  washed  out.  When  the  solution  had  deposited  its  sedi- 
ment it  was  drawn  oflf  and  strained  through  very  fine  cotton.  This 
whole  operation  was  extremely  disagreeable,  and  consumed  a  whole 
dav  of  one  man. 

By  a  simple  expedient  I  have  saved  the  necessity  of  cleaning  the  vat 
oftener  than  once  a  month.  To  guard  the  new  plate  from  specks  and 
impurities,  a  bag  of  fine  cotton  is  drawn  over  a  slight  wooden  frame, 
which  keeps  it  distended.  An  hour  or  more  before  the  solution  is 
wanted,  the  bag,  with  its  included  frame,  is  placed  on  top  of  the  solution 
and  loaded  with  the  copper  bars  used  to  support  the  plate  frames. 
The  weight  causes  the  bag  to  sink  gradually,  filtering  the  contained 
solution  as  it  goes  doAvn.  The  impurities  cannot  wholly  choke  the 
meshes  of  the  cloth,  as  a  fresh  portion  is  constantly  brou.^ht  into  action 
during  the  sinking.  I  thus  filter  the  solution  without  taking  it  from  the 
vat  or  disturbing  the  sediment,  saving  much  labor,  time,  and  annoyance. 

The  plate  remains  in  the  vertical  vat  over  night,  and  prepjirations 
are  made  in  the  morning  to  transfer  it  to  the  horizontal  vat.  The  fur- 
nace is  first  brought  into  action.  A  new  plate  of  blank  copper,  an  inch 
larger  than  the  matrix,  is  flattened  on  the  iron  table,  and  bolted  to  the 
edges  of  wooden  hiirs  by  platinum  bolts,  for  the  purpose  of  preventing 
the  plate  from  sagging  downwards  when  supported  horizontaU\%  The 
plate  so  arranged  is  called  the  strapped  plate.  The  coated  matrix  is 
then  taken  from  the  vertical  vat,  disengaged  from  its  frame,  and  ar- 
ranged in  the  horizontal  frame.  A  wooden  wall,  an  inch  high,  then  sur- 
rounds the  plate,  and  in  this  wall  the  strapped  plate  is  laid,  when  the 
whole  combination  is  placed  in  the  horizontal  vat  and  th(j  connexion 
with  the  battery  established.  The  positive  plate  is  then  taken  from  the 
vertical  vat  and  its  loss  of  weight  noted  and  recorded.  From  the  known 
superfiq^  area  of  the  matrix,  the  quantity  of  copper  required  for  a 
casting  one-eighth  of  an  inch  thick  is  computed  and  recorded.     The 


S.  Doc.  3.  55B 

blank  copper  consumed  in  both  vats  must  equal  this  amount  before  the 
required  tnickness  is  reached,  allowance  being  made  for  impurities  of 
rolled  copper  and  roughness  on  the  back  of  the  electrotype.  After  a 
few  hours  of  action  the  strapped  plate  becomes  so  loaded  with  impuri- 
ties that  they  will  be^in  to  drop  on  the  electrotype;  this  plate  must, 
therefore,  be  removed  farom  the  vat  and  a  new  one  immediately  supplied. 
The  dirty  plate  is  then  washed  in  the  large  water  tub,  and  when  cleaned 
its  loss  of  weight  is  found  and  recorded.  By  the  amount  of  loss  the  ac- 
tion of  the  batteries  is  tested,  and  it  is  found,  if  Smee's  laws  are  being 
observed.  Vigilance  must  now  be  exercised  in  watching  the  batteries 
and  rate  of  work,  and  the  power  must  be  varied  to  suit  circumstances. 

The  entire  working  battery  generally  requires  renewal  once  a  day, 
the  process  being  conducted  as  follows:  One  zinc  and  one  silver  plate 
are  taken  from  the  battery;  the  silver  placed  in  the  solution  of  chloride 
of  iron,  and  the  zinc  taken  to  the  water  tub  outside  the  door  of  the  bat- 
tery room,  where  it  is  scrubbed  clean  with  a  hard  brush.  It  is  then  re- 
amalgamated  at  the  quicksilver  tub,  and  taken  back  to  the  battery. 
The  silver  plate  is  transferred  from  the  chloride  of  iron  solution  to  the 
adjacent  fresh  water  tub.  Another  silver  plate  is  then  transferred  from 
the  battery  to  the  chloride  solution,  and  another  zinc  cleaned,  washed, 
and  put  back  in  the  battery  with  the  first  silver.  In  this  manner  the 
whole  battery  can  be  renewed  without  sensibly  interrupting  its  action. 

When  the  loss  of  weight  from  the  roUed  copper  in  both  vats  indicates 
that  the  required  thickness  of  the  electrotype  is  gained,  the  plate  is  witl> 
drawn  from  the  battery,  detached  from  its  frame,  its  back  smoothed,  and 
its  edges  filed,  until  a  separation  can  be  made.  By  separation,  the 
original  becomes  liberated,  and  the  alto  or  reversed  relief  is  silvered 
and  electrotyped  exactly  as  an  originaL  The  copy  from  it,  or  the  elec- 
trotyped  basso,  will,  if  the  process  has  been  properly  conducted,  be  a 
perfect  fac-simile  of  the  original,  and  in  hardness,  ductility,  and  elasticity, 
will  equal  the  best  rolled  and  hammered  or  planished  copper  plate. 

Yours,  respectfully, 

GEORGE  MATHIOT. 

Major  1. 1.  Stevens, 

Assistant  in  charge  of  office. 


APPENDIX  No.  56. 

Report  of  Lieutenant  Washington  A.  Bartletty  U.  S,  N.f  assistant  in  the 
coast  survey^  to  the  Superintendent,  on  the  examination  of  the  reefs  in 
Hell  Gate  channel j  and  changes  produced  by  hUisting. 

New  York,  December  4,  1861. 

Dear  Sir  :  In  my  previous  reports  on  the  improvements  being  made 
in  Hell  Gate  channel,  by  the  operations  of  Mons.  Maillefert,  facilitated 
by  advances  from  citizens  of  New  York,  I  have  endeavored  to  keep 
you  advised  of  the  progress  of  the  work,  and  its  probable  effect  in  im- 
proving this  important  channel  of  ingress  to  New  York  harbor. 

I  am  now  enabled  to  lay  before  you  results  actually  obtained,  which 
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have  substantially  improved  the  navigation  of  the  ^'Gate;'*  reduced  the 
risk  of  passing  througn  it;  and  which  will  very  considerably  modify  the 
sailing  directions  which  appear  on  the  first  edition  of  the  coast  survey 
chart  of  Hdl  Gaie^  and  its  approaches. 

Referring  to  the  reports  made  to  you  by  Lieutenant  Commanding 
Chas.  H.  Davis,  United  States  navy,  on  the  15th  February,  and  of 
Lieutenant  Commanding  D.  D.  Porter,  on  the  30th  of  October,  1848, 
the  great  advantages  which  they  so  ably  discussed,  and  so  confidently 
expected  would  ensue  when  the  efibrt  should  be  made  as  proposed,  I 
am  happy  to  say  are  now  being  realized. 

A  close  attention  to  all  they  suggested  as  the  basis  of  operations,  and 
the  exertions  of  Mr.  Maillefert  and  Mr.  Eben  Meriam,  based  on  those 
reports  and  surveys,  have  most  conclusively  demonstrated  to  me — so 
&r  as  the  work  has  progressed — ^the  clear  perceptions  of  those  able 
officers  in  their  suggestions  tor  the  improvement  of  the  channeL 

It  only  required  Mr.  Maillefert's  eflfective  method  of  overcoming  the 
local  difficulties  involved  in  any  attack  on  Pot  rock  to  make  the  work 
^fective.     The  results  are  altogether  favorable.  •  •  • 

The  first  in  order,  and  the  principal  obstruction  in  Hell  Gate,  is  Pot 
rocky  on  which  I  found  but  eight  feet  of  water  at  low  tide;  the  average 
depth,  however,  was  about  ten  feet;  the  rock  at  the  least  depth  bemg 
about  six  feet  square,  deepening  to  fourteen  feet  on  the  east  and  west 
sides,  and  suddenly  to  four  fathoms  on  the  north  and  south.         ♦        • 

At  half  tides  the  depth  of  water  does  not  increase  on  Pot  rock,  as 
there  is  at  least  a  fall  of  four  feety  and  a  vessel  drawing  over  eight  feet 
must  strike  upon  it.  "A  full-rigged  brig  struck  it  three  days  since,  and 
went  down  with  a  valuable  cargo  on  board." 

This  obstruction  once  removedj  Hell  Gate  would  be  less  dangerous  by  one- 
half,  *<and  the  eddies,  which  are  now  the  cause  of  half*  the  difficulties, 
would  in  a  measure  disappear." 

I  have  quoted  as  above  Lieutenant  Commanding  Porter,  United  States 
navy,  lor  the  purpose  of  saying  that  his  observations  have  been  most 
fully  sustained  by  ihe  present  condition  of  Pot  rock^  and  that  the  vast — ^I 
might  almost  say  the  incalculable  advantages  to  be  derived  for  all  future 
time  fi-om  the  reduction  of  this  rock,  cause  it  to  be  considered  by  all 
who  have  occasion  to  pass  through  this  channel  as  of  inestimable 
value. 

It  cannot  now  be  said  that  a  vessel  drawing  only  eight  feet  of  water 
will  strike,  for  there  are  not  less  than  eighteen  feet  water  on  any  part  of  the 
rock  at  low  tide;  and  the  prospect  is  highly  favorable  to  the  belief  that 
M.  Maillefert  will  soon  have  lowered  it  to  twenty  feet,  a  depth  which 
in  my  opinion  is  amply  sufficient  for  all  the  requirements  of  the  Hell 
Gate  channeL 

The  advantages  derived  fi-om  the  increased  depth  of  water  on  Pot 
rock  are  as  follow : 

^  Isti  Vessels  drawing  sixteen  feet  water  can  pass  over  it  with  impu- 
nity at  any  time  of  tide,  and  any  fiigate  in  the  navy  can  do  so  at  h^h 
water. 

2d.  The  increased  facility  for  the  passage  of  the  rapid  current  of  the 
flood-tide  over  the  top  of  Pot  rock  prevents  that  high  and  violent  ebul 
lition  of  the  water  which  formerly  existed  to  the  imminent  danger  of  all 
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small  vessels  (though  they  might  not  hit  the  rock  itself)  which  were 
thrown  within  its  influence ;  wlule  it  prevents  that  rapid  eddy,  or  return 
current  J  which  formerly  existed,  and  which  threw  all  boats  or  **  small 
craft"  which  once  entered  it  into  the  very  centre  of  the  **Pot,"  and 
then  engulphed  thefti. 

The  dangers  to  be  apprehended  from  these  causes  (or  if  averted, 
encountering  others  in  avoiding  them)  compelled  all  mariners  to  so 
direct  their  course  through  the  Gate  as  to  give  the  "Pot"  as  wide  a 
berth  as  possible ;  and  this  wide  steering  again  produced  other  difl5cul- 
ties  equally  attributable  to  it,  but  which  otherwise  could  be  easily 
avoided.  Lieutenant  Commanding  Porter  justly  said  that,  "Por  rock 
once  removed.  Hell  Gate  would  be  less  dangerous  by  one-half,  and  the 
eddies,  which  are  now  the  cause  of  half  the  difficulties,  would  in  a 
measure  disappear." 

The  sketches  which  have  been  furnished  of  my  examinations  of  Pot 
rock,  during  the  progress  of  its  demolition,  have  shown  that  it  is  at  a 
mean  depth  of  twenty  feet  at  low  water,  one  hundred  and  thirty  feet  in 
length,  and  thirty  feet  in  average  width.  Before  blasting,  the  least  depth 
extended  over  a  surface  six  feet  square,  while  the  average  depth  {vide 
Lieutenant  Porter's  report)  was  about  ten  feet.  With  these  facts  before 
me,  I  have  estimated  that  not  less  than  (30,000)  thirty  thousand  cubic 
feet  of  rock  (hard  gneiss)  have  been  broken  up,  and  scattered  from  the 
upper  portions  of  the  rock,  by  firing  two  hundred  and  twenty  sub-marine 
charges,  of  one  hundred  and  twenty-five  pounds  each,  loithout  drilling. 
This  is  equal  to  one  hundred  and  thirty-five  cubic  feet  of  rock  being  re- 
moved at  each  blast;  which  calculation  agrees  remarkably  weU  with 
the  effect  of  each  blast  at  Pot  rock,  and  other  points  where  I  have 
examined  fof  facts. 

If  it  had  required  a  pound  of  powder  to  a.  pound  of  rock^  it  would  be 
a  cheap  process  at  Pot  rock;  for  it  is  not  easy  to  conceive  how  this 
very  troublesome  obstruction  could  have  been  so  far  demolished  by  any 
other  mode  than  that  used.  The  strength  of  the  current  is  an  effectud 
opponent  to  any  drilling,  even  supposing  it  possible,  by  successfully 
anchoring  a  pxit,  the  position  could  be  maintained.  It  was  ably  at- 
tempted and  signally  failed.  The  few  moments  at  slack  water  are  not 
sufficient  to  find  the  drilling  point,  and  only  sufficient  for  firing  two  or 
three  charges,  previously  arranged  for  firing,  without  drilling. 

In  another  part  of  the  report  of  Lieutenant  Commanding  D.  D.  Por- 
ter, he  states  to  you  as  follows :  "  There  is  a  small,  though  very  danger- 
ous rock  to  the  southward  of  Woolsey's  bath-house.  It  extends  about 
fifty  yards  out  into  the  channel,  and  is  connected  with  the  shore-line  at 
low  water.  There  are  three  feet  of  water  on  it  at  high  tides.  On  the 
first  of  the  flood,  a  buoy,  let  go  opposite  *  Gibbs's  point,'  (the  southern 
approach  to  Hell  Gate,)  drifted  round  Hallett's  point,  between  Pot 
rock  and  Way's  reef,  along  the  edge  of  the  eddies,  and  over  the 
above-mentioned  rock,  into  *Pot  cove.'  This  happens  to  a  great 
many  vessels,  and,  but  for  tliis  dangerous  obstruction,  they  would  drift 
into  a  safe  harbor." 

I  have  now  the  pleasure  to  report  that  this  rock,  so  well  described 
by  Lieutenant  Porter,  and  so  dangerous  that  I  have  seen  two  vessels 
bilge  on  it  within  a  single  hour,  and  still  another  rock,  which,  though 
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not  meDtioned  by  him,  lies  a  few  yards  from  it,  and  nearly  as  danger- 
ous and  destructive,  have  been  entirely  destroyed^  annihilated  by  tubmarine 
explosions,  tnthout  drilling,  since  the  7th  of  November,  and  there  are 
now  not  less  than  seven  feet  water  at  low  tide  where  they  existed,  or 
the  usual  depth  of  water  on  the  shelving  shore-line. 

These  two  rocks  have  been,  for  all  tne  past  time,  very  destructive  to 
vessels  attempting  to  pass  the  south  shore,  or  in  anchoring  near  it, 
when  they  were  covered,  which  was  most  of  the  time ;  and  any  vessel 
once  in  the  Pot  Eddy  in  a  calm  was  almost  certain  to  hit  one  or  the 
other  of  them.  Three  schooners  have  bUged  on  them  this  autumn. 
They  no  longer  exist,  and,  if  nothing  else  had  been  done  to  improve 
Hell  Gate,  their  destruction  is  'worth  ten  times  the  amount  of  money 
expended  by  the  citizens  in  this  enterprize. 

Should  masters  of  vessels  now  desire  to  anchor  near  the  bluff  to  the 
southward  of  Woolsey's  bath-house,  they  can  do  so  without  the  risk 
of  having  their  keels  or  rudders  knocked  out  by  the  current  swinging 
them  on  those  rocks. 

They  can  be  erased  from  your  next  edition  of  the  chart  of  Hell  Gate. 

Cram's  rock,  or  rather  the  rock  which  Ues  twenty^ecen  yards  from 
the  end  of  Cram's  dock,  with  a  clear  channel  between  it  and  the  dock, 
as  also  ^^Scaley  rock^^  and  ^^ Shell  rock,^^  it  is  hoped,  will  be  destroyed 
shortly,  as  they  are  always  dangerous  to  vessels  when  the  tide  is  above 
the  half.  The  same  can  be  said  of  the  rock  off  "Negro  point,"  "  Bald- 
headed  Billy,"*  and  "  Blackwell's  rock." 

Cram's  rock  is  in  area  ten  by  fifteen  feet  and  ten  feet  high,  (or 
above  the  bottom,)  and  covered  at  high  water. 

A  few  hundreds  of  pounds  of  powder  wiU  remove  them  all,  and 
their  destruction  will  save  hundreds  of  thousands  of  dollars  to  the 
coasting  trade. 

My  experience  at  Hdl  Gate  during  the  past  four  months  has  shown 
me,  m  a  strong  light,  (and  I  desire  particularly  to  call  your  attention  to 
it,)  the  force  of  the  remark  in  Lieutenant  Commanding  Porter's  report, 
already  referred  to,  where  he  says:  "If  any  attempt  is  made  to  carry 
out  the  recommendations  that  have  been  firequentiy  made  relative  to 
clearing  away  rocks  in  Hell  Gate,  I  would  suggest  a  close  examination 
of  the  shore-fine  at  low  water.  Many  rocks  will  be  found  to  exist  of  a 
dangerous  character,  and  they  have  at  diBerent  times  done  much 
damage  to  vessels  of  Ught  draught."  '  He  might  have  said,  with  equal 
propriety,  that  they  are  continually  doing  damage* 

M.  Maillefert  has  fired  several  discharges  on  the  Frying-pan  rock ; 
but  as  the  work  is  in  progress,  I  shall  not  examine  it  till  he  closes  for 
the  season. 

May's  reef  has  also  been  the  object  of  attack,  as  opportunity  offered, 
and  you  have  before  you  my  careful  examination  of  it  in  sections  of 
three  feet.  As  both  these  last-named  dangers  are  in  progress  of  removal, 
1  shall  not  make  further  reference  to  them  in  this  report.  We  have 
placed  buoys  at  their  extremities,  which  indicate  their  positions  to 
navigators,  and  they  are  thus  able  to  avoid  them. 

I  must  remark  here  that  I  have  observed  that,  though  most  naviga- 
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lors  knew  certain  marks  for  avoiding  these  hidden  dangers  of  the  Gate, 
very  few  indeed  of  the  many  who  pass  the  Gate  have  had  any  clear 
idea  of  their  exact  localities  until  they  witnessed  the  operations  there. 

Referring  again  to  the  able  reports  of  Lieutenants  Davis  and  Porter, 
I  can  only  add,  that  it  appears  strange,  indeed,  that  this  great  national 
thoroughfare  should  have  been  so  long  neglected  by  the  country;  for  I 
cannot  hesitate  to  say,  that  it  often  happens  that  there  are  not  less  than 
two  hundred  sail  of  vessels  and  steamers  passing,  or  attempting  to  pass, 
Hell  Gate  at  the  same  time,  and  all  in  this  narrow  channel  of  less  than 
three  miles  in  length. 

A  small  amount  of  money  for  labor  and  contingent  expenses,  or  two 
officers  and  ten  men,  with  ^^carte-hlanche^^  at  a  powder-mill,  are  all  that 
are  required  to  clear  the  navigation  from  Governor's  island  to  Throg's 
neck ;  and  there  is  no  part  of  the  navigable  waters  of  the  United  States 
which  requires  it  more. 

The  happy  results  of  the  operations  in  the  Gate  prove  conclusively 
what  was  only  speculation  until  attempted ;  and  it  is  to  be  hoped  that 
this  good  work  will  not  stop  for  want  of  the  trifling  means  to  carry 
it  on. 

Numerous  masters  of  the  coasting  trade  have  expressed  to  me  their 
extreme  gratification  in  the  results  already  obtained;  and,  such  is  their 
anxiety  to  have  it  go  on,  that  they  would  be  willing  to  be  taxed  for 
every  passage  through  the  Gate  if  the  dangers  were  removed. 

The  propriety  of  the  work  is  too  apparent,  in  the  vastly  growing 
commerce,  oy  sail  and  steam,  of  this  great  city,  to  require  emy  argu- 
ment in  its  support.  In  conclusion,  I  beg  leave  to  state,  that  to  Ebcn 
Meriam,  esq.,  is  justly  due  the  credit  (and  it  is  not  a  small  matter)  of 
interesting  (by  the  aid  of  the  reports  in  the  coast  survey  oflice)  the 
wealthy  merchants  of  this  city  in  this  matter,  and  procuring  from  them 
the  advances  necessary  for  the  experiment  of  this  attempt  at  improve- 
ment in  Hell  Gate. 

I  deem  it  also  proper  to  state,  that  M.  Maillefert,  the  ingenious  and  en- 
terprising operator  in  submarine  blasting  without  drillings  exhibits  the 
most  ardent  desire  to  serve  the  public  to  the  utmost  of  his  ability,  pre- 
ferring the  credit  of  success  in  his  novel  mode  of  operation  to  any  pe- 
cuniary benefit ;  and,  notwithstanding  all  he  has  done,  he  will  be  a  con- 
siderable loser  in  money,  unless  the  benefits  of  his  enterprise  shall  suc- 
cessfully appeal  for  his  reimbursement. 

I  would  remark,  for  your  information,  that  the  destruction  of  the 
two  rocks,  so  troublesome  on  the  south  shore,  was  completed  in  less 
than  one  hour's  time,  and  -at  an  expense  of  less  than  one  hundred  dol- 
lars each. 

I  have  received  every  possible  assistance  from  Mr.  Meriam  and  M. 
Maillefert,  and  their  working  force ;  and  the  free  use  of  two  metallic 
life  and  surf  boats  from  Mr.  Joseph  Francis,  for  all  my  examinations 
under  your  instructions;  and  cannot  close  this  report  without  adverting 
to  the  great  advantage^  and  most  decided  economyy  in  the  use  of  Mr 
Francis's  metallic  boats  at  all  times  and  in  all  places. 

His  boats  have  been  in  constant  use  for  months,  on  and  around  the 
rocks  at  Bell  Gate,  and  are  now  in  daily  use,  and  perfect  order^  without 
the  expenditure  of  one  cent  for  repairs.    No  collision  (by  any  exertion  of 
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their  crews)  with  the^  rocks  hurts  them,  and  we  have  purposely  placed 
them  directly  over  the  charges  of  126  lbs.  of  powder,  and  blown  them 
up  with  the  concussion  of  the  water,  without  the  slighest  injury. 
Respectfully  submitted. 

Your  obedient  servant, 

WASH'N  N.  BARTLETT. 
Prof.  A.  D.  Bache, 

Superintendentf  WdshingtoHm 


APPENDIX  Na  67. 

Report  of  the  Superintendent  of  the  Coast  Survey  to  the  Secretary  of  the 
Treasury  f  upon  an  examination  in  reference  to  a  light-house  at  Humboldt 
harbor  J  California^  made  by  Lieutenant  Commanding  James  Aldeny  United 
States  namff  assistant  in  the  coast  survey. 

Coast  Survey  Office, 

November  19,  1861. 

Sib  :  I  have  the  honor  to  report,  in  conformity  with  the  law  approved 
March  3,  1861,  and  the  instructions  of  the  Treasmy  Department,  that 
the  examination  of  the  necessity  for  a  light-house  at  Humboldt  harbor, 
California,  has  been  made,  and  the  following  is  the  report  of  Lieut. 
Com.  James  Alden,  United  States  navy,  assistant  in  the  coast  survey, 
by  whom  the  examination  was  made.  A  sketch  of  the  recconnaissance 
is  herewith  enclosed. 

"On  the  north  spit  I  have  marked  the  place  where  I  think  the  light- 
house should  be  located.  It  is  the  nearest  point  to  the  entrance,  and  is, 
therefore,  less  liable  to  be  obscured  by  fog;  and,  with  a  beacon  fiuther 
back,  the  two  would  form  the  best  range  to  pass  between  the  north  and 
south  breakers — ^not  that  it  should  be  attempted  in  the  night,  unless 
under  the  most  favorable  circumstances.  As  Humboldt  is  rather  out 
of  the  way  of  vessels  passing  up  and  down  the  coast,  I  have  thought 
that  a  light  of  the  second  or  third  class  would  answer  the  purposes 
required  at  that  point,  and  be  sufficiently  large  for  vessels  bound  in  to 
maintain  their  position  during  the  night." 

I  concur  with  Lieut.  Com.  Alden  in  the  reconmiendation  of  a  light 
of  the  third  order,  with  a  beacon  light  in  rear,  to  give  a  range. 

The  department  will  decide  whether  authority  exists  to  put  up  the 
proposed  beacon  as  well  as  the  hght-house ;  and  if  not,  I  would  respect- 
folly  request  that  an  appropriation  for  it  may  be  asked. 

The  tower  of  the  lightrhouse  should  be  about  twenty  feet  high,  and 
the  beacon  be  so  placed  that  it  will  be  still  visible  When  nmning  on  the 
range  line.  It  should  be  constructed  so  as  to  be  moved  without  diffi- 
culty in  case  of  a  change  in  the  interior. 

Very  respectfaUy,  yours,  &c., 

A.  D.  BACHE,  Superintendent. 

Hon.  Thos.  CoRwm, 

Secretary  of  the  Treasury. 
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Letter  of  tike  Superintendent  of  the  Coast  Survey  to  Hon.  Joseph  Grinnelly 
of  the  Committee  on  Commerce^  H.  JZ.,  communicating  a  report  of  Lieut. 
Bartlcttf  U.  5.  JV.,  assistant  coast  survey^  on  the  importance  of  a  light- 
house at  Humboldt  harbor. 

Coast  Survey  Office, 

January  24: j  1851. 

Dear  Sir  :  I  herewith  transmit,  for  the  information  of  the  Committee 
on  Commerce,  a  report  in  relation  to  the  importance  of  a  light-house  at 
Humboldt  harbor,  California,  by  Lieutenant  Washington  A.  Bartlett, 
United  States  navy,  assistant  in  the  reconnaissance  of  the  western  coast- 

Yours,  respectfully, 

A.  D.  BACHE, 
Superintendent  Coast  Survey. 
Hon.  Joseph 'Grixnell, 

of  the  Committee  on  Commerce. 


Washington,  January  24,  1851. 

Sir  :  For  the  information  of  the  Committee  on  Commerce  of  the  House 
of  Representatives,  on  the  importance  of  a  light-house  at  Humboldt 
harbor,  State  of  Cahfornia,  I  have  to  state,  that  Humboldt  harbor, 
although  only  discovered  in  April,  1850,  is  already  a  seaport  of  great 
commercial  importance  in  the  coasting  trade  on  the  western  coast. 

Humboldt  harbor  is  an  extensive  sheet  of  water,  of  good  depth,  hav- 
ing an  easily  accessible  entrance  from  the  sea,  of  about  one  mile  m' width. 

The  bar,  having  three  fathoms  at  low  tide,  is  one  and  a  half  mile  out- 
side of  the  sand  points  which  form  the  entrance  to  the  harbor. 

The  sea-shore  is  low,  the  sea-side  of  the  harbor  being  narrow  sand 
points,  but  slightly  elevated  above  the  sea ;  and  hence  a  light-house  is  of 
the  j5rst  importance  to  point  out  the  entrance  and  proper  bearing  for 
crossing  the  bar.  Large  settlements — ^Humboldt,  Eureka,  and  Union 
Town — ^have  already  been  established  on  Humboldt  bay,  whence  a  road 
of  forty  miles  communicates  with  the  rich  and  extensive  gold  region  of 
the  Trinity  and  Klamath  rivers. 

The  valley,  which  is  watered  by  the  streams  which  flow  into  Hum- 
boldt bay,  is  of  exceeding  fertility,  and  densely  timbered  with  valuable 
forest  trees. 

The  steam  propellers  from  San  Francisco  to  Oregon  touch  at  Hum- 
boldt, and,  before  a  light-house  can  be  built,  there  will  be  a  semi-weekly 
line  of  steamers  between  San  Francisco  and  Humboldt.  The  best 
position  for  the  town  can  only  be  determined  by  a  survey  of  the 
entrance. 

Very  respectfully,  your  obedient  servant, 

WASHINGTON  A.  BARTLETT, 

Lieutenant  U.  8.  N.,  Assistant  Coast  Survey* 

Prof.  A.  D.  Bache, 

Superintendent  U.  S.  Coast  Survey. 
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Lmo  appropriating  for  Iiglrt-lioQies  and  oigaa- 
udng  Lightrhouse  Board,  443,  446. 

/.ay.  Captain  O.  W.    Special  dnty,  100. 

Library  of  coast  survey,  99. 

Light  houses,  buoys,  beacons,  &c.  Appropri- 
ations, section  I,  30;  section  II,  43;  exam- 
inations, &.C.,  section  II,  44;  section  III,  56; 
section  IV,  62;  section  VI,  73;  section  IX, 
81 ;  Western  coast,  84 ;  list  of  light-house 
examinations  made  by  coast  survey,  451 ; 
law  directing  examinations,  14,  443;  where 
made,  15 ;  law  appropriating  for,  443;  Light- 
house Board,  446 ;  list  of  light-houses  re- 
commended, 460 ;  list  oflight-house  sketches 
in  report,  13. 
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Lieutenant  J.  Alden,  520,  528,  558. 

Lieutenant  J.  J.  Almy,  482. 

Professor  A.  D.  Bache,  453,  463,  464, 466, 
468,  471,  474,  481,  485,  486,  495,  504, 
507,  512,  513,  515,  517,  522. 

Lieutenant  W.  A.  Bartlett,  519,  526, 559. 

Assistant  R.  D.  Cutts,  523. 

Lieutenant  T.  A.  M.  Craven,  505. 

Mr.  A.  M.  Harrison,  513,  515,  517. 

W.  L.  Hodge,  443 

Lieutenant  J.  K.  Maffitt,  455, 485,  486 

Lieutenant  C.  H.  McBlair,  453,  467,  469. 

Lieutenant  C.  P.  Patterson,  499, 502. 

Lieutenant  J.  Rodgers,  457,  496,  499. 

Lieutenant  S.  Swartwout,  455. 

Lieutenant  M.  WoodhuU,  463, 465. 
Lists — 

Army  officers  on  coast  survey,  1 U. 

Coast  survey  parties,  distribution  q^  106. 

Coast  survey  vessels,  115, 118. 

Contents  of  appendix,  101. 

Discoveries  and  developments  of  coast  sur- 
vey, 126. 

Errata  in  report,  vL 

Geographicfd  positions,  162. 

Light-house  examinations  by  ooait  sorv^y, 
451. 

light-houses  recommended,  460. 

Light-house  sketches  in  report,  13. 

Maps  engraved,  160. 

Maps  engraving,  161. 

Naval  engineers  on  coast  survey,  |21. 

Kaval  officers  on  coast  survey,  115, 118. 

Plates  electrotyped,  97. 

Results  of  coast  survey,  123. 

Sketches  engraved,  161. 

Sketches  engraving,  162. 
Longfdlowj  A,   W.    Topography,  ^ewbory- 

port,  39. 
l^ongiitudes.    Observations  and  computations, 

11;  by  chronometers,  moon  culminations, 

and  telegraph.  Walker  and  Bond,  34 ;  Hud- 
son, Ohio,  46;   Harvard  Observatory,  50; 

Charleston  and  Savannah,  46 ;  Portsmouth, 

Ya.,  56;  New  Orleans,  76;  Cambridge  and 

Halifax,  462;  list  of  longitudes  of  stations, 

162  to  442;  methods  used  in  obtaining,  164 ; 

from  Greenwich,  164;  report  by  Walker  on, 

480. 
LungtMtht  M.  F.J  formula  by,  49. 


M^t,  LiaU,  J,  N.  Rock  in  Boston  harbor, 
31 ;  hydrography  of  Beaufort,  58 ;  Charles* 
ton,  N.  Edlsto,  and  Savannah,  66, 67 ;  Cap* 
Fear  and  New  river,  59 ;  lights,  &o.,  seo- 
tions  IV  and  V,  455;  of  Beaufort,  485;  id 
Cape  Fear,  486. 

Magnetic  observations.  Maine  stations,  33. 
34;  Causten's,  section  III,  47;  Western 
coast,  85. 

Manchester t  Mass.,  38. 

Maps  J  list  of,  engraved,  160;  in  engraver^ 
hands,  161 ;  distributed  and  sold,  98. 

Mathiot,  G.    Electrotype  report,  541  to  55S. 

Mc Arthur,  Lieut.  W.  P.,  tribute  (o,  82;  pro> 
ceedings  of  meeting,  509;  sailing  directiona 
Columbia  river,  530. 

McBiair,  Lieut.  C.  H.  Light-house  examina- 
tions section  I,  30,  31 ;  hydrography  Nafr> 
tucket,  Muskeget,  39;  off  Gay  Head,  Well- 
fleet,  40 ;  letter  on  lights,  &c.,  roction  I, 
453;  Holmes's  Hole,  467;  Boston  harbor; 
469, 471. 

McMurtrie.    Views  Western  coast,  87. 

Meteorological  register  at  stations  in  Maine, 
33,34;  Causten's,  50. 

Mississippi  delta,  75,  77,  78. 

Mitchel,  Prof.  O.  M.  Rieport  on  electro-mag^ 
netic  recording  of  N.  P.  distances,  137. 

Mitchell,  William.  Observations  at  Nantnoket, 
35. 

Mobile  bay,  75;  hydrography,  77 ;  Patterson's 
report  on  buoys,  beacons,  &c.,  499. 

Mode  of  surveying,  163. 

Moon  pulndnations,  computations,  49. 

Mount  Pleasant,  Me.  Azimuths,  latitude,  32$ 
longitude,  magnetic  observations,  33. 

Murray,  Lieut.  F.  K.  Conunands  Jefferson 
when  lost,  88 ;  report  on  loss  of,  534 ;  orders 
survey  of,  537 ;  reports  on  fitness  of,  540. 

Murphy,  H.  C.  Orthography  of  names,  see* 
tion  II,  46. 

Muskeget  channel,  39. 

Musquito  inlet,  72, 73;  Rodgers'  reports,  495, 
496;  Prof.  Bache's,  495. 


N. 


Nantuek€t  Shoab,  10,  39,  40;  beacon  on.  453. 
Navy  officers  on  coast  survey,  9;  list  of,  115, 

118;  engineers,  121 ,  122. 
Newburyport.    Topography,  39 ;  hydrognq^hy, 

42. 
New  York  harbor.    Beacon  ranges,  Flynn's 

Knoil.  &,e.,  43,  471,  472,  474,  476. 
N<hnuM's4and  channel,  40. 
N.  Edisto.    Sailing  directions,  488. 
Nova  Scotia,    Survey  connexion,  29. 

O. 

Observations,  publishing,  recommended,  S3. 
OrcultatioKS.    Prof.  E.  O.  Kendall,  44. 
Office.    Summary  of  work,  22,  89;  oi^udza- 
I     don,  89. 
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Qfbcrf,  ann/,  emploTed  on  eoast  luiTey,  9; 

fist  of,  114;  navy  do.,  9;  list  of,  115,  118; 
.    naval  engineen,  121, 1522;  coast  wiaryef  offir 

een,  whore  employed,  106. 
Oif-^hon,  hydrography  section  II,  45;  chart, 

cnrronts,  and  seetiuns,  ^  43. 
OrgamsMiiau  of  coast  survey,  plan  of|  3, 4, 6. 
Ortkogrmpkg  of  names,  section  II,  46. 
OM^ee,  Me.,  33. 


P. 


PmHpHeo  soond,  57. 

Ptutiea  of  coast  survey,  distribotion  o(  106. 

Pm99  Ckriaimu,  75;  hydrognqihy,  77. 

PmUtftco.    Topography,  51. 

Pmttemm,  Lient.  C.  P.  Golf  coast  lights, 
&c.,  75 ;  Mobfle  beacons  and  bnoys,  499 ; 
Cat  and  Ship  islands  do.  buoys,  502. 

PemdUtan,  l^rof.  Offahore  angles,  45;  Com- 
pilations, 49,  100. 

PUm  of  coast  survey  oiganiaation,  3,  4, 6,  8; 

.   law  directing  it,  9. 

Plm$9mtou,S,  L^ht-houses  appropriated  lor, 

449. 
PakU  CametfHou,  83»  85;  light,  512;  latitude 

and  longitude,  512. 

Loma.    Description,  light,  515. 
Pimos  light,  description,  513. 
Pond  Itiamd,  Me.,  light,  463. 
ParUmomik.    Hydn^^phy,  42. 
PamtaUs,  L.  F.    Longitude  Portsmouth,  Ya., 

56;  si^ials  and  triangulation  ilorida  leeC 

70. 
PowM,  H,,  aids  Jefferson's  crew,  88. 
Pot0ot0  bin,  height  oi,  37. 
Primet,  Mi^or  H.  Beconnaiasance  section  m, 

50;  Painplico,  57. 
PriaHmg  d^Hmaa.    Printhig  done,  96. 
Progreas.    Appropriations  influence,  7 ;  now 

equals  3-8thB  of  the  whole  work,  8. 
Paktitkimg^  pbm  ot,  5;  obaemtimis,  22;  mapt, 

98. 


JUeees  aftoob,  69,  73,  74;  fight  or  beacon, 

498. 
Rtcoumainamee.    Section  I,  Boutelle,  Prince, 

31;  section  UI,  50;  section  IV,  56;  section 

VI,  69. 
Red  Fish  Bmr,  506. 
Rrfrmetiom,  latersl,  70. 
Bbports,  (scientific)  ~ 

Prof.  Bache  on  Cat  Island  tides,  127  to  136. 

Prof.  Bache  on  current  charts,  136,  137. 

Prof.  Mitchel.     Electro-magnetic  rocoid- 
ing,  137  to  145. 

Prof  Agassii  on  Florida  ree&,  145  to  160. 

Computing  department    List  of  geograph- 
ical positions,  162  to  442. 

8.  C.  Walker  on  galvanic  wave  time.  476  to 
479. 

8.  C.  Walker  on  longitudes,  4S0,  481. 
6.  Mathiot  on  electrotyping,  541  to  553. 
Re$MlU  of  coast  survey,  table  of;  123  to  b 


JMfwv*  t^adama  J.     norida  tidea,  69; 

Key  West,   hydrography;   Boca  Grande. 

Musquito  inlet,  72;  signals  for  pQots,73; 

497 ;  letter  on  Florida  fights,  457;  on  Mns- 

quite  Inlet,  495, 496;  Rebecca  shoals,  499. 
Aod^proit,  Massachusetts,  38. 
AesA,  Liadmtmt  R,  H.  Drawing  department, 

89,  94. 

8. 

SaU  of  maps  m^ged,  91, 99. 

Saitm  Harbor.    Hydrogr^hy,  40. 

Sam  Diego  haif,  83,  87;  description,  saifing 
directions,  528. 

Smkd^  Hook,  45. 

Som  Fnmdgeo,  ^c,  84;  topography,  Alcatraz, 
Fort  Point,  Yerba  Bnena,  Mare  Island,  85, 
522 ;  sunken  rocks  m  harbor,  531,  532. 

SandM,  LiatUmamt  B.  F.  Hydrography  sec- 
tion III,  54 ;  section  VIII,  75,  77. 

Sawommok.  Observations  for  latitude,  loi^ 
tude,  and  azimuth,  64 ;  topogrq»hy  and  hy- 
drognq»hy,  66. 

Smxtou,  J.    Charge  of  instrument-making,  89. 

StiaayU.    See  reports. 

Senw-fiU  signals,  70. 

I  SeOiono.  Summary  of  work  in  section  1, 18; 
U,  19;  m,  19;  IV  to  XI,  20.  Work  done 
in  the  year,  section  I,  27;  II,  42;  III,  47; 
IV,  55;  V.  62;  VI.  67;  VHI,  74;  IX,  78; 
X  and  XI,  81.  limiu  of  sections,  16, 17, 
162. 

Sak,  J.    Topography  of  Ches^eake,  51. 

Skip  duumd,  Florida  reef,  154. 

Skip  isUmd.    Buoys,  502. 

Skowdfid  9koaU.    Light-boat,  464,  455. 

^gmaU  on  Florida  reeC  70,  71 ;  Bodgen'  pi- 
lot signals,  73,  497. 

SkeitkeB,  preparation  o^  91;  list  oi;un-  re- 
port, 106;  list  of;  engraved,  161;  engrav- 
ing, 162. 

Smow.CB.    Librarian,  &c.,  99. 

SatMa^-fP^  fil^t,  453. 

Stotioms,  preservation  of,  Texas,  79;  how 
marked,  165;  fist  of  their  latitudes,  longi- 
tudes, azimuths,  and  distances,  162  to  448. 

SMUtks  of  work,  10;  of  coast  survey  results. 
123tol25.  ^^ 

SUamer  Jefieram,  hn  ci,  17,  88,  533  to  541; 
Corwin,  88. 

StevemM,  Major  i.  I.  Assistant  in  charge  of  a^ 
fice,  6,  ^\  inspection  section  I,  29;  re- 
marks  on  McArthur,  511. 

Smwmmmo  rinar  and  bay,  489. 

Swartwomt,  LieuUnomt  S.,  31 ;  No^an's4and 
channel,  40;  ofi'-shore  soundings,  41 ;  Cox'a 
ledge,  46;  fights,  Ae,,  in  section  I,  456. 


TJigfmpkk  longitudes,  35. 

Tides,  ObMrvations,  U;  section  I,  29,  41; 
Cat  island  tides,  74 ;  discussion  of,  by  Proll 
Bache,  127;  Mr.Schott,94;  tidal  reductiona, 
99i  discosaiuns,  lOU;  Galveston  tides,  79. 
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Tifpogr^hif.  Seetioii  I,  37;  geotUm  m,  51, 
5S;  section  IV,  58;  sectioD  V*  66;  section 
yi,71;  section  Vin,76;  section  £K,80; 
western  coast,  86;  topographical  descrip- 
tion of  Florida,  Agassiz,  147. 

Ibtten,  LieuteiuaU  James,    Florida,  71. 

l\ransit$.    Prof.  Kendall,  44. 

Transporiaium  of  navy  officers  estimated  fi>r, 
23. 

Trmiholm,  G.  W.  Letter  on  Charleston  har- 
bor chart,  487. 

Tntmgvlation,  Section  1, 32,  36;  section  II, 
44;  section  III,  50,  51;  section  IV,  57; 
section  V,  64,  65;  section  YI,  70;  section 
YIII,  76;  section  IX,  79;  Western  coast, 
85;  progress  of  triangulation,  17;  method 
of,  163. 

Tnnidad  baff,  87,  521,  528. 

lirowbridge.  Lieutenant  W.  P,  Triangolation 
section  I,  32 ;  diecnssionB,  100. 

V. 

Vdoeky  of  galvanic  wave,  48,  476. 
Vw^ication,    Sections  II  and  III,  4. 
V—seU  of  coast  snrrej,  115, 118. 

W. 

WacasgasMa  6<iy,  490. 

Wadsworth,  A.  8.    Triangalation,  section  lY, 

58. 
Wamumghtf   Lieutenant    R,      Hydrography 

section  IV,  58. 


Waimtfightj  5.  A.  Tjopography  of  Chesa- 
peake, 52 ;  Savannah  river,  66. 

Walker  J  S-  C^  Longitudes,  34 ;  observations, 
46;  telegraphic,  &,  49;  in  section  IV,  56; 
letter  on  telegraphic,  462;  report  on  gal- 
vanic  wave  time,  476;  on  longitudes,  480. 

WampU/r^  J.  M.    Qalveston  topography,  70. 

Wd^fleet,    Topography,  38;  changes,  40. 

Western  coast.  Plan  of  survey,  reaflona,  4,  5 ; 
estimate  for  1852-'53,  26;  operations  on, 
81,  83;  lights,  dbc,  on,  468. 

WhiHngf  H,  L,  Topography  Cape  Ann,  37 ; 
Sandy  Hook  resurvey,  45;  Beaufort,  58, 
482. 

Wlatingj  LieaUnaint  W.  B,  Hydrograplue 
ezaminationB  in  office,  99. 

Williams,  J,  8,  Triangulation  Galveston  bay, 
79. 

Wise,  O,  D.  Topography  section  HI,  52; 
£disto,66. 

Wuhlaeooekee  bay,  491. 

Woodlndlf  l»ieuttnant  M,  Chatham  harbor, 
28, 41 ;  Portsmouth,  Newburyport,  42 ;  tidal 
observations  section  I,  41 ;  ligbtrhouse  ex- 
aminations, 44;  off-shore  soundings,  45; 
mouth  of  Connecticut  river,  45 ;  Shovelful 
shoals  light-boat,  465 ;  lights,  &c.,  near  New 
York,  475. 

T. 

Kv^se,  Prof,    Computations,  49. 


Geographical  pasiiions,  diaawered  after  the  rtport 
v>as  printed. 


N«TK«— Diflenpasdei  of  0.01,  arising  from  inareanni;  the  hat  figure  by  a  mitt,  vIicb  Um 
figure  in  the  third  place  of  decimala  waa  5,  while  in  aimilar  caaea  the  5  waa  dropped,  are  not 
nocioed  in  thla  Uat 


P.  168,  atation  dnaker,  eolmnn  longitude,  read  57.39  for  37.34. 

P.  169,  "  Pocaaaet,  <«      laUtude,        ««    07.23    «'    07.20. 

P.  318,  **  MU  Independence,  *' 

P.  304,  *«  Maulden's  Mt.,  " 

P.  324,  *«  Smith's  Ft.  Light,  '< 

P.  372,  «*  Pt.  Lookout,  «« 

P.  374,  «  Wolftrap,  « 

P.  375,  '*  C.  Henlopen, 

P.  378,  **  South  Birch,  «« 


C( 


longitude, 

M 

11.33 

u 

11.36. 

longitude. 

« 

53.04 

Ci 

53.07. 

latitude. 

U 

12.01 

u 

11.96. 

longitude. 

C< 

58.30 

« 

58.50. 

longitude, 

<( 

04.86 

M 

04.90. 

longitude. 

U 

24.32 

U 

24.22. 

longitude. 

M 

44.55 

cc 

45.55. 

longitudey 

W 

10.51 

a 

08.51. 

LIST  OF  ERRATA. 

Page   11,  line   8  firom  bottom,  for  redaoed  retd  recorded. 

Page   17,  line  32  from  top,  for  VI  read  VII. 

Page   33,  line  4  from  top,  for  Sebattis  read  Mount  Independence. 

Page   34,  line  11  from  bottom^  for  Liverpool  read  Greenwich. 

Page   34,  line  10  from  bottom,  for  39. 96  read  29«  96. 

Page   36,  line  21  from  top,  for  Mason  read  Naaon. 

Page   92,  line  15  from  bottom,  for  Chariea  N.  Schott  read  Cliarlea  A.  Schott. 

Page  378,  line  Longitude  of  South  Birch,  for  75^  10'  06^  51  read  750  lO'  10^.  51. 

Pages  553  to  558.  The  depth  on  Pot  Bock  was  finmd,  in  the  subsequent  survey  by  yLbjor 
Frazer,  to  be  18  feet,  and,  after  additional  blasting,  three  points  of  19  feet  3  inches  remained* 
December,  1852. 
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